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ROENTGEN DIAGNOSIS OF GASTRIC CANCER: REPORT OF 
TWELVE CASES. 


By R. D. Carman, M.D., 


MAYO CLINIC, ROCHESTER, MINNESOTA. 


In the detection of cancer of the stomach, the Roentgen rays 
take precedence over all other methods, despite the fact that “we 
are only in the daguerreotype stage of Roentgen-ray photography.””! 
In the Mayo Clinic, 95 per cent. of gastric carcinomas are dis- 
covered by this means, a percentage which is not approached by 
any other process of examination. 

Since nearly one-third of all cancers occur in the stomach, and 
since early recognition and operation alone afford a chance of cure, 
any measure which will increase the number of correct and early 
diagnoses is of the highest importance. 

Prior to the development of gastric roentgenology, diagnostic 
reliance had to be placed upon the history, the physical examination 
and the gastric analysis. Significant in the history were: middle 
or advanced age of the patient; digestive disturbance, such as 
anorexia, vomiting, occasionally pain, hematemesis, etc.; cachexia 
and loss of weight. By the physical examination the presence of 
a tumor was sought for. The gastric analysis was scanned for 
achlorhydria, food remnants, blood, and Oppler-Boas’ bacilli. 

It is quite clear that the most important of these evidences can 
result only from a cancer which is well advanced or one which is 
obstructive. The records of our Clinic show that in a large series 
of cases confirmed by operation, 67 per cent. of the patients had 


1 Mayo, W. J., The Cancer Problem, Journal-Lancet, 1915, xxxv, 
VOL, 150, No, 5,—NOVEMBER, 1915, 
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palpable tumors and 53.3 per cent. had food remnants. In other 
words, 33 per cent. had no palpable tumors and 46.7 per cent. 
had no food remnants to indicate obstruction. It is precisely in 
those cases which show neither tumor nor food remnants that the 
Roentgen-rays have their greatest field of usefulness and superiority. 
It is no longer necessary to wait until the tumor is palpable or until 
evidences of marked obstruction exist. 

There is no intent to say that the clinical data should be discarded. 
On the contrary, the roentgenologist should in every instance be 
acquainted with the clinical facts. If suggestive of cancer, they will 
stimulate him to a more exhaustive search. If negative, they will 
exercise a wholesome restraint upon his interpretation of the reflex 
phenomena so often produced by conditions outside the stomach. 
More important still, the final diagnosis should be compatible 
with all the findings, if possible, and occasionally only their cor- 
relation will make the diagnosis. A combination of all methods 
forms a net through which few cancers will escape. 

It must be conceded that the carcinomatous character of tissue 
can be positively determined only by the microscope, and the 
Roentgen rays can merely show the presence of a gastric tumor, 
which may or may not be malignant. However, benign gastric 
neoplasms are uncommon; according to Graham,? 95 per cent. of 
tumors of the stomach are cancer. Further, in the occasional in- 
stance of a non-malignant new growth, if the salient features of the 
clinical history are considered, the diagnostician will be at least 
suspicious of the fact. 

The roentgenologic manifestations of gastric cancer include 
departures from the normal contour, pyloric action, peristalsis, 
motility, flexibility, mobility, position, and size of the stomach 
Enumerated in the, order of their relative importance, these signs 
are: 

1. Filling defects. 

2. Alterations of pyloric function: (a) gaping of the pylorus, 
(b) obstruction of the pylorus. 

3. Perversion of peristalsis: (a) absence of peristalsis from in- 
volved areas, (b) weak peristalsis, (c) antiperistalsis, (d) exaggerated 
peristalsis, (e) irregular peristalsis. 

4. Altered motility: (a) rapid and early emptying (non-obstruc- 
tive cases), (b) delayed empyting (obstructive cases). 

5. Lessened flexibility. 

6. Lessened mobility. 

Diminished size (capacity). 

8. Displacement. 

Filling Defects. The filling defect is the basic radiologic sign 
of cancer and practically indispensable to a positive diagnosis. It 


? Differential Diagnosis of Diseases Causing Gastric Disturbance, Northwestern 
Lancet, 1910, 
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is occasioned by the projection of the tumor into the barium-filled 
lumen of the stomach, thus producing irregularity of contour. At 
the stage at which most patients first come for examination, the 
tumor usually has attained considerable size, and the filling defect 
is sufficiently extensive to be readily seen. 

In aspect, filling defects vary somewhat according to the char- 
acter and seat of the neoplasm. The fungoid cancer often shows 
multiple gross irregularities, gradually shading off into the barium 
shadow, giving a more or less stereoscopic effect to the elevations 
and depressions. 

The infiltrating scirrhous cancer may greatly, though somewhat 
irregularly, narrow the lumen of the affected portion, which is most 
commonly the pyloric end. 

A small cancer at the pylorus may produce a broadening of the 
duodenopyloric hiatus or a conical vestibule. A more extensive 
cancer may seemingly cut off the entire prepyloric segment. 

Cancer of the pars media may result in an hour-glass deformity. 
High up in the cardia the tumor may infringe upon the contour 
of the gas-bubble and contrast with the translucency of the latter. 

A tumor on the anterior or posterior wall alters the contour in the 
sagittal view; in the anteroposterior view it may show centrally 
as a less dense area within the barium shadow. 

The actuality and permanence of filling defects cannot be deter- 
mined with finality by a few roentgenograms alone. Essential 
here is the screen examination, during which the gastric shadow can 
be studied at vafious angles by turning the patient and the effect 
of active and passive movements observed. 

A true filling defect is permanent, showing no change in location 
or appearance after palpating manipulation, after administration 
of antispasmodics, or upon reéxamination. 

Absence of peristalsis from the suspected area is highly con- 
firmatory. 

The correspondence of a filling defect to a palpable mass is 
strongly indicative of its genuineness. 

Irregularity of outline and lack of symmetry are rather constant 
in true filling defects. 

Filling defects in the pars media are less likely to be overlooked 
than those in the pars cardiaca or the pars pylorica. A filling defect 
high up in the cardia may not contrast strongly with the translucent 
gas-bubble. It may be brought into better relief by pressing the 
barium upward, or by screening and plating in the recumbent 
position. Small, filling defects in the pars pylorica require careful 
study for detection, owing to the difficulty of obtaining a clear 
outline of this region, because of its proximity to the spine, and the 
tendency of the barium to settle away from the pylorus of a fish- 
hook stomach. A small defect, which may be well seen in the partly 
filled stomach, may be concealed in the distended stomach. Hence, 
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observation should be made during the process of ingestion as 
well as after repletion. The screen diaphragm should be actively 
employed and the aperture narrowed to increase the distinctness 
of small suspected areas, thus facilitating close scrutiny. Filling 
defects situated in the pars media often produce hour-glass deform- 
ity. More commonly such an hour-glass is of the X-type in contra- 
distinction to the usual B-type of gastric ulcer or spasm, but this 
distinction is not invariable. As a rule, the hour-glass of cancer 
lacks the sharply defined contour of the hour-glass due to ulcer or 
spasm, and shows an indefinite shading off. 

Derects FRoM Causes THAN CaANceER. Filling 
defects, either apparent or real, may be produced by numerous 
conditions other than cancer. Apparent filling defects may result 
from the use of faulty media (stiff media, poorly mixed or without 
sufficient barium; secretion in the stomach; food remnants; hair 
ball (trichobezoar); gas or fecal matter in the colon; barium in the 
bowel adjacent to the stomach; lordosis and scoliosis; pressure of 
the stomach against the spine; pressure of a deformed costal arch; 
strong retraction of the upper abdominal wall; spasm; adhesion 
from perigastric inflammations; extrinsic tumors, including those 
of the liver, spleen, pancreas, kidney, large and small bowel, 
omentum, mesentery and belly wall; displacement and distortion 
of the stomach by ascites, ovarian cysts, pregnancy, etc. Actual 
filling defects not distinguishable of themselves from those of 
cancer, may be caused by various benign tumor-producing lesions 
of the stomach. 

Faulty media in which the barium is irregularly distributed may 
give varying degrees of opacity in the gastric shadow and thus 
imitate filling defects. The mixture may be too stiff, poorly mixed, 
or an insufficient quantity of barium may be used. With very thin 
mixtures the barium often settles to the lower pole, leaving irregular 
shadings along the lesser curvature. A little palpatory shifting 
of the gastric contents readily shows the character of these pseudo- 
defects, and erroneous interpretation is not likely to occur unless an 
attempt is made to base a diagnosis upon plates alone. 

An excessive amount of secretion in the stomach, while it usually 
rises above the opaque meal, may mingle with it irregularly or 
thin its consistence. Sometimes secretion is imprisoned in the 
pyloric end of a fish-hook stomach, showing as a clear area above 
the opaque meal. The straight horizontal line of demarcation 
between the secretion and the barium is indicative of the artificial 
nature of the defect. By palpatory pressure the secretion can be 
displaced by the meal, or is passed into the duodenum. 

Food masses in the stomach, by excluding the barium from the 
area in which they lie, may simulate filling defects. Here palpatory 
shifting of the gastric contents will cause the seeming defect to 
change its situation or disappear. However, as a matter of routine, 
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patients should be examined only in the fasting condition. Employ- 
ment of the tube to withdraw food remnants in cases of pyloric 
stenosis, unless otherwise contra-indicated, may be resorted to if 
desirable. 

Occasionally a hair ball (trichobezoar) is found in the stomachs 
of neurotic persons who are addicted to biting the hair. The ac- 
cumulation may be a rounded ball of various size, or may form a 
complete cast of the gastric cavity. After giving the barium meal, 
the stomach shows an area of diminished density somewhat like 
the filling defect produced by cancer on the anterior or posterior 
wall, the peripheral contour showing fairly well. If the ball is small 
it can be displaced by manipulation or even forced up into the gas- 
bubble. 

Gas in the colon is a common source of annoyance. Even after 
preparation of the patient by purging there is usually more or less 
gas in the splenic flexure. . Frequently the distention is sufficient 
to infringe upon the greater curvature and produce considerable 
irregularity. Such irregularities ought not to be very deceptive, 
as they change with manipulation, and the distention of the trans- 
parent loop of intestine is rather obvious. If the gas-bubble is 
intruded upon, the colonic haustra are usually evident. Occasion- 
ally the transverse colon may be displaced upward and lie directly 
across the stomach. Its course may be traced by its transparency 
and haustration. Fecal matter in the bowel might possibly cause 
indentations in the adjacent gastric contour, although we have never 
seen this condition. 

Masses of barium from the six-hour meal, in the bowel adjacent 
to the stomach, sometimes produce apparent irregularities of the 
gastric contour on the plate. By the screen examination with 
changing positions and palpation their character is easily seen. 

Deformities of the dorsal and lumbar spine, including lordosis 
and scoliosis, may deform the contiguous gastric contour. Such 
conditions are rather manifést and rare. 

Pressure of the stomach against the spine, either normal or with 
well-marked physiological lordosis, often disfigures the trans- 
spinal portion of the stomach. This disfigurement is often seen 
on the plates made with the patient’s abdomen pressed tightly 
against the cassette. Not rarely it is also observed during fluoro- 
scopy, especially when the patient maintains a high degree of 
abdominal rigidity and tension. 

Strong retraction of the belly wall sometimes occasions a wide, 
regularly curved depression in the greater curvature of the stomach 
just below the left costal arch. Its smooth, sharp outline and its 
situation should differentiate it from an actual filling defect. 

Spasm of the gastric musculature may produce very deceptive 
imitations of the filling defects caused by cancer. Migrating or 
intermittent spastic contractions, which are frequently seen, are 
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evidently spasmodic because of their changing situation or inter- 
ruption; but spasm is not always migratory or intermittent. 
Often a non-moving, spastic incisura will indent the stomach 
so as to form an hour-glass, exactly simulating an organic hour- 
glass stomach. In other cases~the entire pyloric portion of the 
stomach may be constricted to a stiff, narrow tube, rolling under the 
palpating fingers as a cylindrical mass. Again, the entire stomach 
may be spastically contracted, small, and of finely irregular contour, 
without definite peristalsis. In all the above conditions the outline 
of the stomach, though not regular, is sharply defined, and this 
circumstance should put the observer on guard. However, there is 
still another variety of spasm which is dangerously misleading; in 
this form the barium shadow in the spastic area, which may be 
large or small, fades off toward the gastric periphery, exactly as 
though intruded upon by a tumor mass. The spasm may some- 
times be effaced by massage during the screen examination, but 
reappears, as a rule. If accessible to palpation the absence of a 
tumor from the suspected region should suggest cautious interpre- 
tation. The pyloric portion of the stomach is a common seat of 
this spastic deformity. 

The points of difference between the true filling defects and those 
produced by spasm can be summed up as follows: 

The true defect is permanent, often corresponds to a palpable 
mass if accessible, and is not often sharply delineated. 

The spastic filling defect is often migratory or transient, is 
frequently sharp in outline, and the contracted muscle is rarely 
palpable. Spasm may disappear upon distracting the attention 
of the nervous patient or by causing him to relax his abdomen, or 
by vigorous palpatory manipulation; or it may disappear or change 
its situation at a second examination. In a great many cases 
reéxamination after the administration of an antispasmodic is 
necessary. Belladonna, atropin, and papaverin are the drugs most 
generally employed. Commonly we give the tincture of bella- 
donna in 15 M doses, t. i. d., for two or three days or until the 
patient shows its effects. This procedure should never be omitted 
in any case in which the possible existence of spasm cannot ab- 
solutely be eliminated. In rare instances spasm may persist in 
spite of this measure, but such cases are quite uncommon. 

Adhesions from perigastric inflammations may produce dis- 
tortions and irregularities resembling the filling defects of cancer. 
The inflammatory process originates most commonly from _per- 
forating gastric ulcer or from pericholecystitis. A perforating 
gastric ulcer in the pars media producing perigastric adhesion is 
apt to reveal its identity by a pocket, a niche, or an incisura. Per- 
forating ulcer in the pars pylorica may be less characteristic, but 
these cases have been quite rare in our experience. 

Pericholecystitis, with extensive adhesions about the pars pylorica, 
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accompanied, as it often is, by a gaping pylorus and sometimes 
producing a palpable mass, may be difficult to differentiate from 
cancer. Here only careful judgment of all the facts will prevent 
diagnostic error. 

Tumors extrinsic to the stomach may deform its contour. Such 
tumors may originate in the liver, spleen, pancreas, kidney, large 
or small bowel, omentum, mesentery, or belly wall. As a rule, 
the filling defect occasioned by their thrust into the gastric lumen 
is quite smoothly regular, the inequalities of the tumor being 
covered by the wall of the stomach. Unless adherent to the stomach, 
which is not usual, changes of position of the stomach with respira- 
tion or by palpation will alter the location of the filling defect. 
In these cases, also, the peristalsis is usually normal, and this 
fact speaks against a tumor of the stomach itself. 

The stomach may be eccentrically distorted and displaced by 
ascites, ovarian cysts, and other large abdominal tumors, pregnancy, 
or even by a tensely retracted abdominal wall. Such conditions 
should be rather patent. 

Intrinsic tumor masses produced by syphilis and benign neo- 
plasms, as well as varicosities of the gastric veins, may cause filling 
defects practically identical with cancer. These conditions are so 
unusual that the roentgenologist should not be unduly alert for 
them. 

Alteration of Pyloric Function. In cancer the pyloric function 
may be perverted in either one of two quite opposite ways: namely, 
either by gaping or obstruction. The barium water often flows 
through a normal pylorus, with little or no interruption; but as 
soon as the thicker pap is given the flow usually becomes scanty or 
intermittent. The gaping pylorus of cancer is characterized by a 
free and continuous exit of both mixtures into the intestine. Very 
commonly the stream is voluminous and the upper small bowel is 
speedily filled with the opaque mixture. The stomach may be 
almost or even completely emptied during the brief period of 
examination. 

Gaping of the pylorus results from an interference with its 
sphincteric contraction, either by infiltration and stiffening of the 
muscular ring or by an absence of the pylorus-closing reflex. Thus 
it is seen quite typically in scirrhous cancer involving the pars 
pylorica, but it is also found in association with cancers of the 
cardia or media, either scirrhous or medullary. A free and con- 
tinuous flow somewhat similar to that seen with the gaping pylorus 
of cancer may be found in other conditions, such as duodenal ulcer, 
gall-bladder disease (with or without adhesions), achylia, certain 
diarrheas, and sometimes even in chronic appendicitis. It should 
be said, however, that in these conditions the flow is less voluminous, 
as a rule, than that noted typically in cancer. 

Pyloric obstruction, as evidenced by a six-hour residue in the 
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stomach occurs in about 60 per cent. of gastric cancers—oftener 
than with any other lesion. The amount of residue varies with the 
degree of obstruction. In the majority of instances cancers pro- 
ducing pyloric obstruction are of the medullary type. It is note- 
worthy that the lumen of the pyloric canal may be considerably 


‘diminished by the intrusion of a cancer without resulting in a six- 


hour residue, for the reason that the lessened caliber is compensated 
by the lack of sphincteric control. Since numerous causes other 
than cancer may operate to produce a six-hour gastric retention, 
the presence of a residue should not be given undue weight in making 
the final diagnosis, but its occurrence should stimulate a careful 
search for filling defects and other evidences of cancer. 

Peristalsis. ‘The perversions of peristalsis resulting from gastric 
cancer are varied. Absence of peristalsis from a cancerous area 
of the gastric wall due to local loss of muscular contractility is a 
highly valuable sign. In some such instances a wave may progress 
to the affected site, skip it, and take up its course again beyond, 
and this observation is one test for the genuineness of cancerous 
filling defects. Weak peristalsis, the waves being both shallow and 
infrequent, is fairly common in cancer. Frequently the stomach 
seems to be perfectly inert. Antiperistalsis is occasionally observed 
in cancer with pyloric obstruction. The antiperistaltic waves 
are best seen on the greater curvature in the pars pylorica and media. 
The waves are usually wide and shallow, though sometimes deep. 
Beginning at the pylorus, they sweep slowly backward and disap- 
pear in the upper media. They may coexist with peristaltic waves 
traveling in the normal direction. Exaggerated peristalsis, as a 
sequence of cancer with pyloric obstruction, is more rare than 
might reasonably be supposed. When seen, the exaggeration is 
usually more marked on the greater curvature. Peristalsis in 
cancer may show other eccentricities. It may be irregular as to the 
depth and succession of the waves; a fairly deep wave may be 
closely followed by a shallow one, while the next may be normal 
as to depth and rhythm. None of the foregoing perversions of peri- 
stalsis is peculiar to cancer, and they are merely indicative of a 
pathological process. 

Altered Motility. Emptying of the cancerous stomach may be 
either retarded or accelerated, according to the presence or absence 
of pyloric obstruction. In the non-obstructive cases hypermotility 
is the rule, and is a natural sequence of the achylia and gaping 
pylorus. The acceleration of gastric clearness may be extreme and 
the stomach evacuate itself with extraordinary rapidity. The 
acceleration is often exhibited not only in a rapid and early clear- 
ance of the stomach, but also in an advanced position of the six- 
hour meal, the head of the barium column appearing in the trans- 
verse colon, the splenic flexure, the descending colon, or even the 
ampulla. In the obstructive cases, delayed clearance is shown by 
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the six-hour residue. That portion of the meal which has passed 
through into the intestine may or may not show retarded progress. 
It is to be remembered that gastric motility may be affected by 
many things other than cancer. Hypermotility of moderate degree 
is a common sequence of non-obstructive duodenal ulcer, achylia, 
and diarrheic conditions. Hypomotility, with or without a six- 
hour retention, may result from any sort of organic obstruction 
at the pylorus or near beyond, or from reflex pylorospasm. 

Lessened Mobility. By involving adjacent structures a cancer 
not infrequently produces more or less fixation of the stomach. 
The attachment may be to the abdominal wall, or to the liver, 
pancreas, or other viscera. The presence of fixation may sometimes, 
but not always, be determined by palpatory maneuvers, depending 
upon the position of the stomach, the situation of the attachment, 
and the degree of laxity of the abdominal wall, and, also, by ob- 
servation during forced respiration. The small, high-lying, con- 
tracted stomach, inaccessible to manipulation, though it appears 
to be fixed, is not necessarily so. On the other hand, a stomach 
which has a free and flexible lower pole may seem to be freely mobile, 
when there are definite adhesions on the lesser curvature. Inasmuch 
as fixation is simply an indication of extragastric involvement, it is 
merely a contributory sign of cancer. It may be taken into account 
in estimating the possibility of resection. 

Lessened Flexibility. Diminished flexibility of the cancerous 
gastric wall is a practicable and valuable sign, especially of scirrhous 
cancer. Upon narrow palpation with a single finger or with the 
ulnar edge of the hand the accessible normal gastric wall will show 
corresponding indentation, whereas if stiffened by infiltration it 
will either be disproportionately indented or be moved aside en masse. 
The loss of pliability may also be somewhat evident by the lack of 
contour change during deep respiration or during variations of 
abdominal tension. Further, it may show as a lack of expansi- 
bility in the affected portion during the process of filling the stomach, 
the lumen of the involved area being almost constant in size at all 
degrees of repletion, while the unaffected portion expands to ac- 
commodate the increased volume. 

Diminished Size and Capacity. A common feature of the cancer- 
ous stomach is marked diminution of the capacity and apparent 
size. The reduction may be the result either of the projection of 
large fungoid masses into its lumen or the shrinking effect of scir- 
rhous infiltration. In extreme instances, the effort to accommodate 
the ingesta causes a backing up of the meal in the esophagus, 
which latter may show dilatation. Besides cancer, other causes 
which may lessen the capacity of the stomach are perforating 
ulcer, with extensive perigastritis, spasm, and benign lesions. 
The upper loculus of an hour-glass stomach may be mistaken for a 
contracted stomach if the presence of the lower loculus be over- 
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looked. It must also be remembered, on the other hand, that an 
obstructive cancer at the pyloric end may result in considerable 
dilatation of the stomach. A similar dilatation may be consequent 
upon other obstructive causes. It follows then that neither large 
nor small size of the stomach is especially significant of cancer, 
but marked variation in size of the stomach is at least suggestive 
of the presence of a lesion. 

Displacement. ‘The predilection of cancer for the pyloric end 
of the stomach, often with more or less complete obliteration of the 
distal portion of its lumen, results frequently in an apparent dis- 
placement of the stomach to the left, since its proximal portion 
only is visualized. Aside from this, however, there may be actual 
displacement upward and to the left in cases of scirrhous cancer, 
and the diminished organ may lie entirely up under the shelter of 
the left costal arch. Somewhat similar displacements may occur 
as a result of perforating ulcer, ascites, tumors outside the stomach, 
and retraction of the abdominal wall. 

PatuoLocy. With the microscopic pathology of gastric cancer 
the roentgenologist has little concern, but the roentgenologic appear- 
ances of cancer sometimes depend quite considerably upon its 
character as affecting its form, location, and extent. Hence, a few 
statements concerning certain anatomical varieties of cancers and 
their gross aspects may assist in clarifying the description of this 
lesion, as seen by the Roentgen rays. 

Cancers of the stomach invariably originate in the mucous layer. 
While they are all basically epithelial neoplasms, they present 
numerous structural differences. Disregarding those variations 
which are here unimportant, there are three forms which are of chief 
interest from a radiologic standpoint: 

1. A proliferative form, almost wholly epithelioid in composition, 
with circumscribed tumor production. This is the fungous type 
with which may be included for present convenience the medullary 
(encephaloid), cauliflower and adenocarcinomas. It is characterized 
by a relatively small amount of interstitial tissue, and hence is 
soft. 

2. An infiltrative form. This is the scirrhous type. Speaking 
in a general way, it infiltrates the gastric wall with less irregularity 
and less projection into the cavity of the stomach than is seen in 
the fungous type. It is characterized by a relatively large amount 
of interstitial tissue, is hard, and is more frequently associated with 
ulceration than the other types. The infiltration may be either 
(a) localized or (b) general. 

(a) When localized, the pyloric end of the stomach or the lesser 
curvature is the part most commonly affected, the greater curvature 
being rarely involved at the beginning. 

(b) The general diffuse infiltration involves a large part or the 
whole of the stomach, which is thick-walled and contracted. This 
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is regarded by many as identical with the so-called “]leather-bottle’’ 
stomach, or “ diffuse fibrosis,” and is rather rarely seen. 

3. A degenerative form, the so-called “colloid,” or, more cor- 
rectly, mucoid cancer. In this form the cells lose their structure 
and become merged into a homogeneous mucoid mass. Mucoid 
degeneration may occur in either the fungous or scirrhous type. 

It will be understood that the three forms mentioned do not 
always or necessarily exist independently of each other, that the 
classification and descriptions are practical rather than accurate, 
and that differentiation of these forms is not always easy. Some- 
times these pathological differences in gastric cancers are sufficiently 
manifest in the roentgenologic picture to warrant an opinion as 
to their probable nature; however, such an opinion should be 
advanced with caution, and then only in those rather few cases 
which are typical, for, in the majority of cases, the roentgenologist 
would better be content with a diagnosis of cancer without attempt- 
ing to specify the particular variety. 

Roentgen Characteristics of Fungous Cancer. In a broad way 
the typical fungous (medullary, encephaloid) cancer shows the 
following: 

1. A non-shrinking effect upon the stomach as a whole. While 
the capacity of the stomach may be somewhat lessened by the 
encroachment of the mass upon its lumen, the gastric dimensions 
are not otherwise diminished. Often the hook form is preserved 
and this retention of the hook form has been suggested by Haudek 
as an indication of resectability. 

2. Occasional involvement of the greater curvature, especially 
of the body of the stomach. 

3. Sharp delimitation of the involved from the non-involved 
portion of the gastric wall. 

4. Often large, multiple, irregular filling defects projecting 
into the gastric lumen and shading gradually into the central barium 
shadow, somewhat resembling impressions upon paraffin. 

5. If at the pyloric end this type is likely to produce obstruction. 

Roentgen Characteristics of Scirrhous Cancer. Typical advanced 
scirrhous cancer may be recognized by: 

1. Its marked shrinking effect upon the stomach. The capacity 
of the stomach is not merely lessened by a filling defect, but is 
greatly diminished by the loss of expansibility due to widespread 
infiltration as well as actual contraction. 

2. Frequent involvement of the pyloric end and lesser curvature. 
Quite commonly a scirrhous completely encircles the pyloric end 
and the deformity thus produced gives the stomach some resem- 
blance to a curved funnel or an Indian pipe. The barium projects 
into the canalized pyloric mass as a smooth or slightly irregular 
spicule. 
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3. Gradual merging of involved into non-involved portion of the 
gastric wall. The limits of the lesion are difficult or impossible to 
determine radiologically. The lesion is usually more extensive than 
the picture indicates. 

4. The filling defects of scirrhous cancer are commonly less 
grossly irregular than those of the fungous type. 

5. This type of cancer, even though involving the pars pylorica, 
is likely to show a gaping pylorus. 

Mucoid Cancer. A markedly diminished, fairly regular central 
lumen surrounded by a thick-walled tumor mass is sometimes 
seen in extensive mucoid degeneration, but mucoid change can 
rarely even be surmised by the radiologic appearances. It gives 
practically the same screen and plate picture as the infiltrative 
form (scirrhous). 

Carcinomatous Ulcer. While by far the greater number of 
gastric cancers manifest themselves frankly as tumors at the time 
the patients present themselves for examination, ulcers are found 
occasionally which show microscopic evidence of malignancy. In 
their gross characteristics and roentgenologic appearances these 
ulcers are not different from benign ulcers. In most instances 
the crater of the ulcer is visualized as a niche projecting from the 
gastric lumen. This may or may not be associated with hour-glass 
stomach, an incisura, or six-hour retention. The only suspicious 
feature sometimes shown by the Roentgen rays is the extraordinary 
large size of the ulcer crater. In a few of our own cases in which 
the niche was 3 or 4 cm. broad the ulcer was found on microscopic 
examination to be malignant. 

OPERABILITY. In deciding the question of operation in a given 
case of cancer the Roentgen rays furnish information of high, 
often decisive, importance. Primarily, operability depends con- 
siderably upon the skill of the operating surgeon; but aside from 
this certain radiologic findings speak for or against operation, 
whether radical or palliative. The location, extent, and character 
of the cancer are all matters of fundamental weight. Growths 
involving the cardia or upper media are not accessible to resection, 
while those at the pyloric end or lower media are often resectable. 
Obviously, resectability depends also upon the extent of involve- 
ment, and this can be more nearly determined by the Roentgen 
rays than by any other method. The actual extent of a medullary 
cancer corresponds closely to that indicated radiologically. The 
limits of a scirrhous cancer are much less sharply defined in the 
Roentgen picture and a liberal allowance must be made in estimat- 
ing the probable degree of involvement. 

Free mobility of a cancerous stomach is an item favoring resecta- 
bility, while marked fixation resulting from extension to adjacent 
structures makes successful intervention less probable. However, 
a cancer which does not extensively involve the stomach or appear 
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to have lessened its mobility materially may at operation be found 
to have invaded and be adherent to a near-lying organ, such as the 
pancreas, and resection of the growth is impossible. 

Retention of the hook form of the stomach, which has been 
advanced as an indication of resectability, is often found in cases 
that are manifestly inoperable. 

Regarding metastasis, a factor which has always to be considered, 
the Roentgen examination can rarely give any knowledge. Exten- 
sive metastasis in the lungs may be observed casually during the 
screen examination, or an abnormally large shadow of the liver may 
be a suspicious circumstance and these should always be looked 
for; but widespread glandular metastasis may exist without 
detection. 

Years ago, Czerny* pronounced cases of cancer with definite 
palpable tumors of the stomach to be inoperable. This is rather 
extravagant, since many such cancers are resectable, and when there 
is no glandular involvement or invasion of adjacent tissue the chance 
for cure is good. Further, not every palpable tumor is a cancer; 
the mass may be a perforating ulcer with adhesions, pancreatic 
cyst, floating spleen or various lesions originating in the gall-bladder. 

On the clinical side, the evidences of inoperability have been 
summed up by Mayo‘ as follows: 

“1. The cachectic patient with marked evidence of progressive 
gastric trouble which has lasted over a period of a number of months, 
with a fixed tumor lying to the left. Such a case would be clearly 
hopeless. 

“2. It frequently happens that with cancer of any of the ab- 
dominal viscera there will be an escape of cancer cells into the 
peritoneal cavity. These will drop, by gravity, to the bottom of 
the pelvis and become attached often to the sigmoid. The “feel’’ 
of these various small metastases upon rectal examination is very 
characteristic. In women, not infrequently transplantation to the 
ovary occurs, setting up a secondary malignant cyst. The majority 
of cases of malignant adenocarcinomas of both ovaries have such 
origin, and women are sometimes unnecessarily submitted to opera- 
tion for their removal. 

“3. The supraclavicular fossa, especially the left side, should be 
examined for carcinomatous glands. 

“4. Cancer cells free in the abdominal cavity can be carried by 
the lymphatics to the umbilicus, forming a distinct mass like a 
button. In doubtful cases I remove, under local anesthesia, a 
little portion of this “button umbilicus” for microscopic examina- 
tion. 


> Quoted by M. B. Tinker, What Stomach Symptoms Justify Surgical Intervention? 
Jour. Amer. Med. Assn., 1915, lxiv, 1789. 

‘Cancer of the Stomach; its Surgical Cure, Surg., Gynec. and Ohbst., 1912, xiv, 
115-119. 
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‘5. Metastatic deposits, giving rise to nodular tumors in the 
liver or peritoneal cavity. 

“6. Ascitic accumulations in the abdominal cavity, taken in 
connection with the history of the patient, have some value. It is 
necessary to eliminate other causes of ascites—for example, the 
heart, liver, kidneys, tuberculous peritonitis, etc.” 

Roentgenologic determination of the absence or presence of 
obstruction, its site and degree, aids materially in judging the ad- 
visability of palliative surgery and in selecting the operation, 
whether gastro-enterostomy, gastrostomy, or jejunostomy. In 
expressing any opinion as to operability, unless the cardia or upper 
media is definitely implicated, or unless the growth is extraordinarily 
extensive, the roentgenologist should be chary. of saying that a 
case is inoperable, as he may thus deprive the patient of relief or 
cure at the hands of the surgeon. In the majority of instances 
exploration alone is the final word and the patient should be given 
the benefit of the doubt. Besides, there is always at least a remote 
chance that the most confident diagnosis may be wrong. 

Earty Cancer. The term “latent cancer” is sometimes applied 
to cancers which give rise to few or no symptoms or signs and which 
cannot be diagnosed clinically. Since “latent” also carries the sense 
of quiescence or dormancy, a condition which has not been proved 
as regards gastric cancer, the adjective “early” is perhaps pre- 
ferable. 

A very practical question is, “How early can the existence of a 
gastric cancer be determined by Roentgen rays?’’ Since even in 
advanced cases Roentgen rays show only the presence of an organic 
lesion, the nature of which can only be predicated upon all the 
circumstances of the case, the actual question is, “How early 
does gastric cancer reveal roentgenologic signs which may reason- 
ably be attributed to cancer and consequently which justify surgical 
intervention?” Admitting that the only cure for cancer is early) 
operation, early diagnosis is a matter of prime importance. Ad- 
mitting also that there are no definite clinical findings in early 
vancer, the statement is warranted that next to the exploring finger 
of a trained surgeon, Roentgen rays will reveal more cancers in 
the early stages than will any other diagnostic means. Hence every 
patient of cancer age with indefinite gastric symptoms should be 
subjected to a Roentgen examination. But how early can cancer 
of the stomach be detected? That depends upon: 

1. The character of the cancer, whether a frank tumor, an 
insidious infiltration or a cancerous ulcer. 

2. Its situation. 

3. The examiner’s familiarity with the work. 

4. The amount of roentgenologic evidence, together with the 
extent of clinical corroboration. 

Cancer which begins candidly as a tumor projecting into the 
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gastric lumen is susceptible of quite early recognition by reason of the 
filling defect which it produces. The test of this sign is its per- 
manence, not its size, and we have been fortunate enough to find 
one which was not larger than a cherry. The discovery of even 
smaller ones is no doubt possible. A stealthy infiltrative cancer 
of the fibrous or scirrhous type may invade the gastric wall without 
producing a recognizable filling defect. In this event peristalsis 
should be notably absent from the involved area, and a local loss 
of flexibility may be evident upon palpation. When these signs 
alone exist they should be interpreted with caution; but in con- 
junction with a gaping pylorus, achylia and clinical indices, they 
may warrant a surgical exploration. 

Carcinomatous ulcers for the most part show the same roentgeno- 
logic signs as simple ulcers. However, as stated, ulcers with 
excessively large craters are open to the suspicion of being cancerous. 

The situation of a small cancer makes a decided difference in the 
chance of its demonstration. On either curvature of the pars 
media or pars pylorica, filling defects, even though small, can 
usually be visualized either on the screen or plate, or both; but 
such defects on the anterior or posterior wall might evade obser- 
vation even in the oblique view. Trifling defects in the region of the 
gas-bubble are also apt to be overlooked. The percentage of cancers 
in the pars cardiaca is, however, small. 

The experience of the examiner and his ability to see and interpret 
slight departures from the normal have some importance in the 
diagnosis of early cancers. The novice would better limit his 
diagnoses to those cases in which he can demonstrate a permanent 
filling defect, and which are at least suspicious clinically. Anyway, 
these features will be found in the vast majority of patients with 
gastric cancer who seek medical aid. 

Patients with early cancer near the pyloric ring producing obstruc- 
tion are more likely to come into the hands of the roentgenologist 
than patients with early cancer beginning elsewhere in the stomach. 
A six-hour retention, evidencing obstruction, may be the only 
abnormality of which the observer feels sure. In other cases there 
may be a slight but permanent irregularity of the prepyloric contour, 
with or without obstruction, in which one can only say with cer- 
tainty that a lesion of some sort is present. While it is highly 
important that gastric cancers be discovered at the earliest possible 
moment, it is also highly important that the diagnosis shall be well 
founded, and where the Roentgen findings plus the clinical features 
of the case do not quite justify operative intervention, the patient 
should be reéxamined at short intervals until a decision is reached. 
The administration of belladonna to eliminate the possibility of 
spasm in doubtful cases is particularly advisable. 

INTERPRETING THE SIGNS OF CANCER. The Roentgen indications 
of gastric cancer vary markedly in degree and in their combinations 
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with each other, as will be seen in the case reports herewith appended. 
The cases with which the roentgenologist has to deal thus range 
all the way from those which are plainly cancer to those which are 
highly doubtful. Often he can only be positive that a pathological 
condition exists. In every casé he should be acquainted with the 
salient clinical facts, which should at least grossly correspond 
to his own findings. If they do not agree, he ought to confirm his 
observations by repeated examinations. 

CasE I (97408).—Man, aged forty-three years. He had attacks 
of indigestion five vears prior to examination, with slight pyrosis 
and vomiting, which ceased after medical treatment. For five 
weeks he has been having spells of sharp epigastric pain, relieved by 


Fia. 1 


rest and aggravated by exercise. No loss of weight. Hemoglobin 
89. Total acids, 86; free HC], 62; combined, 14; no food remnants. 
Roentgen findings: Small prepyloric filling defect. Retention of 
half the six-hour meal. Active peristalsis (Fig. 1). Diagnosis: 
Lesion at the pylorus. Operation: Resection four inches of stomach 
(Billroth, No. 1); early cancer on pyloric ulcer. Pathologist’s 
report: Ulcer, early cancer. 

It will be noted in the patient’s history that the symptoms 
complained of were indefinite and not especially indicative of 
‘ancer. Such an early lesion could hardly have been discovered 
except by Roentgen rays or by exploration. This is a typical earl) 
case, in which good results can be expected from operation. 
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Case II (90713).—Man, aged sixty-seven years. Four months 
ago the symptoms began with belching and regurgitation of sour, 
foul-smelling water a half to one hour after meals. There was 
sticking, heavy, left epigastric pain soon after eating. Loss of 
weight 15 to 20 pounds. Total acids, 56; free HCl, 42; combined, 
14; food remnants; blood. Epigastric resistance and tenderness, 
but no mass palpable. Roentgen finding: Small filling defect, 
pyloric end. No palpable mass corresponding to defect. Retention 
of three-fourths of the six-hour meal. Stomach large, showing 


irregular vigorous peristalsis (Figs. 2 and 2A). Fig. 2A shows the 
retention after six hours. Diagnosis: Carcinoma, pyloric end. Opera- 
tion: Cancer in the pyloric end of stomach, ulcer type, with marked 
obstruction. Adherent to pancreas. Extensive glandular involve- 
ment. Resection of one-half of the stomach (Mikulicz-Hartmann- 
Billroth, No. 2). Pathologist’s report: Cancer. Photographs of 
gross specimen shown in Fig. 2B. 

While this is a fairly early case roentgenologically, as shown by 
the limited involvement of the stomach, the surgical findings prove 
that even small cancers of the stomach are not always favorable 
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for resection, because of extension to adjacent tissues and glandular 
involvement. 
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Case III (122965).—Man, aged thirty-six years. This patient 
had had indigestion off and on for ten years. Onset of present 
trouble two months ago. Distress, gas and nausea three or four 
hours p. ¢., with regurgitation of acid and mucus. Loss of weight 
8 pounds. Movable ridge at right epigastrium. Total acids, 40; 
free HCl, 0; combined, 40; food remnants, 2; blood, yeasts, 
sarcines. Roentgen findings: Large stomach, containing three- 
fourths of the six-hour meal. Filling defect in the pars pylorica 
corresponding to a palpable mass (Fig. 3). Diagnosis: Cancer, 
operable so far as the extent of the involvement of the stomach is 
concerned. Operation: Resection of two-thirds of the stomach 
(Mikulicz-Hartmann-Polya). Cancer, pyloric end. Pathologist’s 
report: Cancer with glandular involvement. 


Fie, 3 


This patient had slight gastric disturbance for ten years, as stated 
above, and had been seen repeatedly by competent gastro-enterolo- 
gists, one of whom sent him to Europe for a vacation trip. Another 
sent him to Florida last winter. He had had Roentgen examination 
by one or two inexperienced men, who were also practising internal 
medicine. The case was not recognized as cancer until a tumor 
developed. A careful roentgen examination should have shown 
the condition earlier and at a time more favorable for operation. 

Case IV (123461).—Woman, aged fifty-one years. For five 
years before coming for examination this patient had had inter- 
mittent attacks of epigastric pain two hours p. c., lasting weeks or 
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months, with intermissions of two to six months. For five months 
she has been vomiting whenever she ate a little more than usual, 
and during the past two months she has had epigastric pain im- 
mediately p. c. and at other times. Loss of weight 28 pounds in 
five months. Small, movable, tender mass in epigastrium. Hemo- 
globin, 85. Total acids, 20, all combined. Roentgen findings: 
Extensive filling defect involving both curvatures, extending well 
up into cardia, corresponding to palpable mass. No six-hour 
retention. Gaping pylorus (Fig. 4). Diagnosis: Inoperable 
cancer. No operation. 

If this patient had been examined by Roentgen rays only a few 
months earlier there is little doubt that a diagnosis could have been 
made when surgery could offer some hope of cure. 


Fia. 4 


Case V (86914).—Man, aged sixty-one years. From the age of 
eighteen to forty-two he had attacks lasting three to five weeks 
once a year of epigastric pain an hour or two p. ¢c., with sour re- 
gurgitation, etc. One month ago he had an attack of pain with 
vomiting followed by fermentation and distress. Five days later 
at his home exploratory operation showed tumor of the stomach 
which was not removed. Loss of weight, 26 pounds. Total acids 
54; free HCl, 4; combined, 50. Large, movable ridge in epigas- 
trium. Roentgen findings: Stomach small, with marked filling 
defect in the pars media and pars pylorica, corresponding to a 
palpable mass. Retention of half the six-hour meal. Stomach 
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somewhat fixed (Fig. 5). Diagnosis: Cancer. Exploration: 
Cancer of the pyloric end of the stomach; inoperable. Pathologist’s 
report: ‘Tissue removed, cancer. 

This case shows how impossible it is to accomplish anything by 
surgery when such an advanced stage of the disease has been reached. 
The Roentgen rays were not at all necessary for a diagnosis in this 
case, but it showed the extent of involvement and its inoperability. 
Only by competent routine Roentgen examination of every person 
beyond cancer age with gastric symptoms, no matter how trivial, 
can the number of cases like the above be diminished. 


Fic. 5 


Case VI (117798).—Woman, aged sixty-six years. In the past 
five years this patient has had many attacks of grinding pain in the 
right abdomen, coming suddenly and lasting from a few to twelve 
hours. For four months she has had daily distress and sour vomiting 
soon after meals. Loss of weight, 30 pounds. Hemoglobin, 85. 
Total acids, 24; free HCl, 16; combined, 8. Roentgen findings: 
Prepyloric narrowing. Retention of half the six-hour meal. Active 
peristalsis. Some irregularity and thinning of barium shadow 
along the greater curvature in the pars media, due to gas in the 
colon (Fig. 6). The case was regarded as suspicious for a pre- 
pyloric lesion. A reray after belladonna was requested, and this 
examination showed a stomach normal in contour and without 
retention. Operation: Cholecystectomy; appendectomy. Chole- 
cystitis with multiple papillomas; chronic appendix. Pathologist’s 
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report: Chronic cholecystitis with multiple papillomas. Chronic 
appendicitis. 

This case illustrates the necessity of caution on the part of the 
radiographer. The prepyloric deformity and six-hour retention 
were due to gastrospasm as a reflex from the disease of the gall- 
bladder. This sort of gastrospasm is of quite common occurrence, 
and extreme care is necessary in differentiating it from an actual 
lesion of the stomach. The active peristalsis in this instance rather 
suggested spasm and negated cancer. 


Fic. 6 


CasE VII (102013).—Woman, aged sixty-nine years. Two years 
ago this patient began to have discomfort after meals. A year 
later she noticed a lump in the epigastrium which has increased 
steadily in size. During the past eight months occasionally she 
has been nauseated and vomited when hungry. Loss of weight, 45 
pounds. Hemoglobin, 85. Total acids, 6, all combined. Oblong 
mass in epigastrium. Roentgen findings: Small stomach without 
visible peristalsis. No retention. Lessened flexibility. Slight 
fixation. Lumen narrowed without marked irregularity of contour 
(Fig. 7). Diagnosis: Cancer. Exploration: Inoperable tumor 
involving the entire stomach (leather-bottle stomach). Some gland- 
ular thickening but no metastasis. 


a 
4 
f 
| 


CARMAN: ROENTGEN DIAGNOSIS OF GASTRIC CANCER 647 


Fig 7 
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CasE VIII (124629).—Man, aged forty-four years. Eight months 
ago he began to have epigastric pain, coming a half-hour to one 
hour after meals. The pain continued until about six weeks ago; 
since then he has felt well, but worries over loss in weight (15 
pounds). A firm tumor could be palpated to the left of the umbili- 
cus, indefinite in outline, moving with respiration, and visibly 
modified in shape, evidently by peristalsis. Total acids, 66; free 
HCl, 60; combined, 6. Roentgen findings: Extensive filling defects 
in the pars media and pars pylorica. No retention from the six- 
hour meal (Fig. 8). Operation: Resection of three-fourths of the 
stomach (Mikulicz-Hartmann-Polya). Cancer, two large masses 
projecting from the posterior wall. Pathologist’s report: Cancer; 
no glandular involvement found. 


Fic. 9 


CasE IX (119622)—Woman, aged sixty years. For several 
years the patient has had, every five or six months, attacks of 
nausea and vomiting, without pain, lasting about a week. A 
similar attack began one month ago, at first without relation to 
food-taking, but during the past two weeks occurring a half to 
three hours after meals. No particular pain, but some epigastric 
soreness and burning. Loss of weight, 38 pounds in two years; 
mostly in the past two months. Hemoglobin, 76 per cent. Ridge 
in the left epigastrium palpable on deep inspiration. Roentgen 
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findings: Very large niche on lesser curvature. Retention of half 
the six-hour meal (Fig. 9). Diagnosis: Cancerous ulcer. (The 
opinion as to malignancy was based upon the unusually large size 
of the niche.) No operation. 

CasE X (106071).—Woman, aged fifty-five years. For twenty 
years she has had attacks of severe epigastric, cramp-like pain, 
coming as often as every two weeks, lasting one or two hours, and 
without relation to food. For six months attacks have been more 
frequent; recently twice a day. Morphin for relief has been given. 
Vomiting of dark greenish fluid. Small, tender mass R. C. M. 
Loss of weight, 25 pounds. Hemoglobin, 85. Total acids, 40; 
free HCl, 28; combined, 12. Roentgen findings: Two examinations 


Fic. 10 


were made. ‘The first showed marked irregularity of the pyloric 
end, without retention. The second examination, after giving 
belladonna showed practically the same condition (Fig. 10). Diag- 
nosis: “Prepyloric irregularity; possible lesion; may be reflex.” 
Operation: Cholecystectomy. Empyema of  gall-bladder with 
stones. Pathologist’s report: Cholecystitis. Cholelithiasis. 

The cautious diagnosis in this instance was due to the fact that 
the patient had an excellent history of gall-bladder trouble. The 
patient at the second examination showed no physiological effects 
from the belladonna, and it was felt that spasm could still not be 
wholly excluded. Further, an organic lesion of the stomach pro- 
ducing such prepyloric irregularity would probably also have 
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resulted in a six-hour retention, antiperistalsis, palpable tumor, or 
other corroborative indication. 

CasE XI (106124)—Man, aged seventy years. Intermittent 
diarrhea for six months with 3 to 6 bowel movements daily. Oc- 
casional day or two of relief. Much sour belching. On rigid 
diet five months, with 40 pounds loss of weight. Occasional pain 
in the lower abdomen or stomach. Hemoglobin, 75. Total acids, 
14, all combined. Stool report: No parasites. Proctoscopic 
negative. Roentgen findings: Filling defect in the pars pylorica. 
No six-hour retention (Fig. 11). Diagnosis: Cancer. Operation: 
Cholecystectomy. Large septic gall-bladder, with stones. Marked 
thickening of pyloric ring by spasm. Pathologist’s report: Chronic 
catarrhal cholecystitis. Cholelithiasis. 


Fie. 11 


Because of the patient’s age and weakness the examination was 
effected with considerable difficulty. The findings, however, seemed 
quite definite and the possibility of spasm was not considered. 
The clinicians in charge of the case had considered it disease of the 
gall-bladder but upon the strength of the Roentgen-ray findings 
changed their diagnosis. The case is another illustration of the 
deceptiveness of gastrospasm. 

Case XII (120996).—Man, aged fifty years. Two or three 
months ago he began to have intermittent attacks of dull epigastric 
pain one hour before meals, lasting three or four days, with re- 
missions of four or five days. Food relief. Some pyrosis, pallor, 
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Slight edema of feet and legs for three or four weeks. No distinct 
loss of weight. Mass, right hypochrondrium. ‘Total acids, 10; 
free HCl, 0; combined, 10; blood and mucus. Hemoglobin, 40 
Roentgen findings: Plates made with the patient standing show 
small defect on the greater curvature in the pars media, while those 
made prone show two large central defects; with some irregularity 
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and thinning of both curvatures. No retention from the six-hour 
meal (Fig. 12). Diagnosis: Cancer. Operative findings: Anterior 
gastro-enterostomy; stomach opened; base of tumors clamped. 
Four cancerous papillomas growing from the mucosa of the stomach, 
varying in size from that of a filbert to that of a lemon. Patholo- 
gist’s report: Multiple papillomas; areas of cancer. 


THE SIGNIFICANCE OF ACRO-ATAXIA AND PROXIMO- 
ATAXIA. 


By C. F. Hoover, M.D., 


PROFESSOR OF MEDICINE, WESTERN RESERVE UNIVERSITY MEDICAL SCHOOL, 
CLEVELAND, OHIO. 


ACRO-ATAXIA is a term used to designate an impairment in the 
muscular sense of the intrinsic muscles of the hands and feet in 
contradistinction from ataxia of the proximal muscles of the upper 
and lower extremities. 
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The diagnostic significance of distinguishing between acro-ataxia 
and proximo-ataxia was first suggested in primary anemia when the 
differentiation brings out very striking symptoms. Patients with 
primary anemia complain of paresthesia in fingers and toes and 
impairment of fine manipulative movements long before there is 
any impairment in the grosser movements of the extremities. The 
lower extremities reveal this differentiation far more commonl) 
than do the upper extremities. In the early period of primary 
anemia a patient will be unable to tell whether the great toe is 
being passively flexed or extended or twisted; but when the limb 
is elevated in various positions he will accurately indicate the 
position of the toe. The former test employs the muscular sense of 
the intrinsic muscles of the feet. The latter test employs the 
muscular sense of the iliofemoral muscles. 

The anemic patient may lose all muscular sense in the intrinsic 
muscles of the feet and bave no static ataxia, because the muscular 
sense of the iliofemoral muscles is unaffected. The anemic patient 
will have the muscular sense of the intrinsic muscles of the hand so 
impaired that buttoning a waist, washing dishes, sewing, and 
writing are laboriously and imperfectly accomplished; but when 
the finger-to-finger and finger-to-nose tests are tried, all indications 
of ataxia are wanting. In the latter instance we are testing the 
muscular sense of the thoracoscapular and scapulohumeral muscles 
to the exclusion of any function of the intrinsic muscles of the hands. 
Many patients with primary anemia with pronounced loss of 
muscular sense of intrinsic muscles of the feet and bands will 
voluntarily complain only of numbness and tingling, when direct 
questioning and testing will reveal a loss of the stereognostic sense 
which in a tabetic patient would render bim incompetent for any 
occupation. 

What first attracted my attention to the significance between 
acro-ataxia and proximo-ataxia was the surprising loss of the 
stereognostic sense in the hands and loss of all sense of position in the 
toes in anemic patients when there was not the slightest evidence 
of any loss of muscular sense in the proximal muscles of the upper or 
lower extremity, and for this reason the gait was not ataxic, there 
was no static ataxia, and with the exception of fine manipulations 
which employed only the hand muscles, there was no impairment 
of function in the upper extremities. In the later stages of anemia, 
proximo-ataxia and acro-ataxia are both present. 

In spinal-cord disease we see just the reverse. Proximo-ataxia 
always precedes acro-ataxia. The tabetic patient will have a ver) 
pronounced loss of muscular sense in the iliofemoral muscles, with 
consequent symptoms, long before there is a loss of the sense of 
position in the toes. He will also lose the muscular sense in his 
thoracoscapular and scapulohumeral muscles before there is an) 
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loss of muscular sense in the hands. Acro-ataxia is seen only in 
advanced spinal-cord disease. 

Primary anemia is a hemolytic disease in which the nervous 
system suffers, probably from the same toxic substance which acts 
as hemolysine. This suggests the possibility of employing the 
differentiation between acro-ataxia and proximo-ataxia as a 
diagnostic measure to distinguish peripheral nerve lesions from 
lesions in the spinal cord. 

For the past four years all cases of primary anemia with neuro- 
logical signs and all forms of neuritis, e. g., alcohol, lead, diabetes, 
and diphtheria, and all syphilitic disease of the spinal cord have 
been carefully studied with this idea in view. The results have 
shown tbat acro-ataxia without proximo-ataxia is seen only in the 
primary anemias and peripheral neuritis. Proximo-ataxia without 
acro-ataxia is seen only in cord disease. In advanced stages of 
peripheral nerve and cord diseases both proximo-ataxia and acro- 
ataxia may be present. 

This differentiation has served to recognize cases of alcoholic 
neuritis which have simulated spinal-cord disease. Acro-ataxia 
may also suggest primary anemia when the patient’s color will 
not suggest anemia. In our cases there were also three diabetic 
patients with neuritic pains who would have been treated as diabetic 
neuritis had they not had proximo-ataxia which betrayed the 
spinal cord as the real seat of the disease. They proved to be cases 
of syphilis of the central nervous system with glycosuria as a 
symptom. 

One case of carcinoma of the prostate afforded an interesting 
example of the value of this sign. The patient had mild diabetes 
for twelve years. An enlarged prostate caused residual urine for 
two years. During the past year the patient has had much pain 
in the distribution of both sciatic nerves in the thighs and legs. 
Proximo-ataxia without acro-ataxia indicated that the neurological 
signs were not of diabetic origin. The subarachnoid fluid proved 
to be normal, therefore the cord lesion was due to metastases from 
a carcinomatous prostate. The prostate was removed surgically 
and proved to be carcinoma on histological examination. ‘The 
patient has made a good recovery from his operation, so the char- 
acter of the spinal-cord lesion still remains in doubt, although at 
the operation a chain of enlarged lymph glands were palpated along 
the iliac vessels, a fact which lends additional probability to the 
carcinomatous character of the spinal-cord disease. 

That toxic neuritis may cause proximo-ataxia without acro-ataxia 
is possible, but we have not had cases which have clearly shown 
such a combination of symptoms. But during the past four years, 
during which the relations between acro-ataxia and proximo-ataxia 
and cord and peripheral nerve disease have been observed, we have 
failed to find a single case of spinal-cord disease in which acro- 
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ataxia existed unaccompanied by proximo-ataxia. When proximo- 
ataxia is unaccompanied by acro-ataxia, we have strong evidence 
that we are not dealing with a disease of the peripheral nerves. 

During the past four years, at Lakeside Hospital we have had 
fifty-two cases of primary anemia, and in all of them in which neuro- 
logical signs were presents there was either acro-ataxia alone or 
accompanied by proximo-ataxia. I have failed to find a single case 
of primary anemia in which proximo-ataxia existed unaccompanied 
with acro-ataxia. My experience with all cases seen outside the 
hospital has been the same. 

Another striking experience occurred in primary anemia: Eighteen 
of the fifty-two cases at Lakeside Hospital were from fifty to sixty- 
seven years of age, and in sixteen of this number there are records 
of neurological signs. All these patients, with few exceptions, 
were seen by myself. In my private practice I have failed to 
find a single instance of primary anemia of fifty years or older 
which did not show some neurological signs. In patients under fifty 
years of age the anemia may be severe and last as long as four years 
without showing any neurological signs. The first neurological 
signs to appear in all the primary anemias are the loss of the vibra- 
tory sense in the distal portions of the upper or lower extremities 
and acro-ataxia. 

Some ‘of these patients never suffered from anemia. They were 
not pale, and their hemoglobin during the entire illness never went 
lower than 75 per cent., and this lasted only a few months. During 
most of the time there was from 80 per cent. to 95 per cent. hemo- 
globin (Talquist). The neurological signs, however, progressed 
just the same as in those patients who were very anemic. They 
were called primary anemia because they had a venous hum over 
the bulbus venosus, a high color index, leukopenia, and acro- 
ataxia and loss of perception of vibrations over the distal portions 
of the upper or lower extremities. In patients fifty years and older 
the primary anemia was frequently suggested by the neurological 
findings. Had it not been for acro-ataxia and impaired perception 
of vibrations the hematological phase of the disease would have 
been entirely overlooked. 

The fact that the progress of neurological symptoms in primary 
anemia conforms to those developing in toxic neuritis suggests that 
the nervous affection in primary anemia begins in the peripheral 
nerves and ultimately involves the cord. Thus far there have been 
no histological examinations made which will confirm or den) 
this interpretation of clinical signs of the disease. 
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STUDIES OF NEPHRITIS.' 


By Henry A. CuristTiAn, CHANNING FROTHINGHAM, JR., 
James P. O'HARE AND ALAN C. Woops, 


BOSTON, MASSACHUSETTS. 


(From the Medical Clinic of the Peter Bent Brigham Hospital.) 


DurinG the past year and a half in the medical clinic of the Peter 
Bent Brigham Hospital we have been studying cases of chronic 
nephritis from several angles. Some of these studies have been 
published, others are ready for publication, while still others are 
incomplete. All these studies are more or less closely related to 
ach other and form part of a somewhat systematic investigation 
of nephritis. Different members of the staff have taken up the 
study of special phases of the subject, and from time to time each 
has published the study which he has made. What we will present 
here represents part of our recent work. The several names that 
appear under the title are those of the men responsible for the 
work which is outlined here. In more detailed form each man will 
publish subsequently under his own name his own work. 

A. Test Renat Meats rn RELATION TO RENAL Function. The 
ability of the kidney to excrete certain factors in the average normal 
diet has been utilized by many as a means of measuring renal 
function. The excretion of water, sodium chloride, and nitrogen 
has been tested by most observers. One method suggested by 
v. Monakow? has been to place the patient upon some form of 
diet which contains daily approximately the same amounts of 
sodium chloride, nitrogen, and water with a caloric value varying 
but little from day to day. In relation to this diet the twenty- 
four-hour amount of urine and its sodium chloride and nitrogen 
content have been quantitated. Then on different days these 
patients have received, in addition to the diet, 20 gm. of urea or 
10 gm. of sodium chloride, and the ability of the kidney to excrete 
these added amounts of nitrogen and sodium chloride has been 
determined. 

As in this test it is necessary for the patient to reach a certain 
degree of equilibrium of excretion after the diet has been begun 
before the added salt and nitrogen can be given, and as it is neces- 
sary to observe the excretion of these substances for at least two 
days after each is given, and as it is usual to allow the effect of the 
added amount of the one to end before adding the other, to carry 


1 Presented at a meeting of the Association of American Physicians, held in Wash- 
ington, D. C., May 11-13, 1915. 
2 Deutsch. Arch, f, klin, Med., 1911, cii, 248, 
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out this test satisfactorily requires about ten days of accurate 
dieting with the patient in the hospital. 

In 1914 Hedinger and Schlayer® published a paper in which the 
effect of diet on the excretion of water and sodium chloride was 
studied by submitting the patient for one day to a diet in which 
different meals contained varying amounts of water, sodium chloride, 
and nitrogen. The urine was collected in two-hour periods through 
the day, and the water and sodium chloride were quantitated in 
each two-hour amount. The test renal meal day was preceded by 
two days on which the patient was on a light mixed diet containing 
from 8 to 12 gm. of NaCl, and with a fixed quantity of fluid, and 
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Cuart I.—To show amounts of fluid, sodium chloride, and nitrogen in each meal! 
of the renal diet. The lines connecting the tops of the columns give the curve of 
variation in intake of each constituent. 


on these days merely the excretion of water in relation to fluid intake 
was measured. 

This form of test renal meals requires three days of the patient’s 
stay in the hospital, but only on one day is accurate dieting neces- 
sary. The question naturally arises. Can as much information 
be obtained from the one test as from the other? If so, the shorter 
period of time required for the test of Hedinger and Schlayer 
would have a manifest advantage. During the past year we have 


3 Deutsch. Arch. f. klin. Med., 1914, exiv, 120. 
4 In these meals the content of each also varied in food substances having a diuretic 
effect (water, salt, purins, etc.) 
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investigated this question. We have modified the test as proposed 
by Hedinger and Schlayer by quantitating the nitrogen in the 
various portions as well as the water and sodium chloride, and we 
have changed slightly the composition of the meals on both the 
test day (Chart I) and on the two preceding days.° 
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Cuart II, Case I.—The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
p.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion 
of urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 


Without entering at this time into any discussion as to the value 
of such test renal meals in determining the renal function, we will 
discuss comparatively the results obtained in the two forms of tests 


5 On the test day we have used the following menu for the several meals: 

7a.mM. Coffee, milk, sugar, toast, and butter. 

10 a.m. Milk, toast and butter. 

12.30 p.m. Bouillon, broiled steak, butter, mashed potato, butter, toast and 
butter, coffee, milk and sugar. 

4p.mM. Tea, milk, sugar, crackers. 

7p.mM. Soft egg, blanc mange (one egg, sugar, corn starch, milk) cream, in amount 
to give approximately total calories 2500, total fluids, 1550 c.c., total protein 76 
gm., total fats 127 gm., total carbohydrates, 245 gm., total sodium chloride, 5.8 
gm. On the two days preceding the test day the patient usually has a diet con- 
taining 2000 calories, 75 gm, of protein, and 4 gm, of sodium chloride, 
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carried out on the same patient. On sixteen patients with chronic 
nephritis both tests were carried out in a complete form. In addi- 
tion to these patients a variety of other methods of testing renal 
function were applied. In an equal number of cases only the Hed- 
inger and Schlayer test renal meal method was applied in connection 
with other forms of renal functional tests. The results of all of 
these tests from the point of view of estimating the function of the 
kidney and the relative value of each will be discussed by Dr. 
O’Hare when he publishes a detailed statement of this work. 


zal 
ISODIUM} CHLORIDE 


Cuart III, Case I.—The hatched columns indicate intake; the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake.*® 


We have found that these two forms of testing renal function 
in relation to test diets agree quite well in their results. (Case I, 
Chart II and III; Case II, Chart IV, and V; Case III, Chart VI 
and VII; Case IV, Chart VIII and IX). That the results very 
closely agree in any quantitative sense is, of course, not to be 
expected, for we have found that if we gave added salt or added 
urea on several occasions to our patients on a standard diet the 
results obtained are rarely quantitatively identical, but there is 


“og 


6 ** House”’ indicates a general mixed diet; ‘‘St. neph.” indicates a diet of about 


2000 calories, containing 75 gm, of protein and 4 gm. of sodium chloride, 
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generally a striking similarity in the results from period to period. 
(Charts VII and XII.) 

In the same way we have repeated the Hedinger and Schlayer 
test renal meal on the same patient and found very considerable 
variations in the curve of excretion of the various components 
which were quantitated (Case V, Charts X and XI), but at the 
same time there is enough similarity in the different periods to 
justify the same conclusions as regards the ability of the kidney to 
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Cuart IV, Case II.—The series of columns beginning at the left give the 
amount of urine, sodium chloride, and nitrogen in each two-hour portion from 


7 a.m. to 9 p.m., and in the portion from 9 p.m. to 7 a.m. The solid lines joining 
dots in the space of each column give the specific gravity of the urine and the per- 
centage concentration of sodium chloride and nitrogen. Next is indicated the night 
portion of urine in relation to the total twenty-four-hour amount. The columns 
at the right give the fluid intake and urine output in the days preceding the test day. 


excrete the various components when no extraneous factors in the 
interval between the tests had come in to alter the character of the 
result. 

Perhaps there has been a somewhat closer agreement between the 
two tests in regard to the salt excretion than has been found inthe 
nitrogen excretion. It has been our experience that the ability of 
the kidney to excrete salt is decreased much earlier than is the case 
with nitrogen, and many more of our cases have shown an inability 
to excrete salt well than has been the case with the nitrogen. This 
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may possibly explain the greater variation in the results with the 
nitrogen in these cases which we have studied. 

The cases with advanced nephritis, as judged by other tests and 
the general condition of the patient, by the Hedinger and Schlayer 
test diet show strikingly a tendency to fixation in the concentration 
of the urine as measured by the specific gravity, with a relatively 
slight variation in the amount passed in each two-hour period. In 
some cases this fixation in specific gravity has occurred at a low 
level (Chart VIIT) and in others at a fairly high level (Chart TV). 
In the same way some patients have shown but slight variation in 
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Cuart V, Case II.— The hatched columns indicate intake; the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the Jower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


amount of their urine from period to period with either a very 
small amount or a fairly large amount in each period. Fixation 
of salt concentration has occurred in the more severe cases and 
usually at a low level of excretion. In the longer test, with added 
salt and added urea, the fixation of specific gravity and the lack of 
variation in the quantity of the urine is not so apparent. 

The inability of the kidney to satisfactorily excrete salt is shown 
in both tests (Charts VI, VII, VIII, and IX). The same things are 
true with regard to the nitrogen (Charts VI, VII, VIII, and IX), 
though there has been less tendency to either fixation in the concen- 
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tration of the nitrogen or constancy in the amount of nitrogen in 
each two-hour period. 

Both forms of dietary renal tests are of limited application in the 
sense that cases of severe nephritis often are unable to take the diet 
on account of lack of appetite or developing nausea. In each form 
of test the amount of laboratory work is approximately the same. 
The only distinct advantage of the one over the other is in the shorter 
period required for the Hedinger and Schlayer test. It is to be 
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Cuart VI, Case III.—The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
P.M. and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion of 
urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 


remembered that not exactly the same form of test is being applied, 
because in the one the chief factor in the test consists in seeing what 
the ability of the kidney is to excrete a single substance added to a 
diet containing only a moderate amount of that given substance 
along with other constituents. In the other test the excretion of 
several substances contained in a varying admixture of food consti- 
tuents is being studied over a much shorter period of time. It 
might be that the results from the two kinds of tests would be more 
nearly comparable if in the longer test both added nitrogen and 
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added sodium chloride were introduced into the diet on the same 
day. 

In the Hedinger and Schlayer test the results in a case of nephritis 
cannot be compared in any quantitative sense with what might be 
termed a normal curve of excretion. Normality consists with this 
diet in the ability to vary from period to period the amount of water, 
its specific gravity, the amounts of salt and nitrogen and their 
percentage concentration rather than to show any definite type 
of curve of excretion of each. Abnormality consists in a more or 
less degree of fixation in all of these values or in certain ones of them. 
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Cuart VII, Case III.—The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 


sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


Our general feeling has been that a study of the salt and nitrogen 
excretion by means of test diets is relatively of less use in determin- 
ing the prognosis than are some of the other functional tests, such 
as the phenolsulphonephthalein excretion and the amount of blood 
nitrogen. This is not because the severe cases fail to show quite 
detinite changes in their excretion, but because the other tests 
give fully as much information at a much less cost of labor and 
time. In the milder cases where phenolsulphonephthalein excretion 
is fair and blood nitrogen low in amount, disturbances in excretion of 
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water, salt, or nitrogen are found; the correct interpretation of this 
cannot be given until time enough has elapsed to show how these 
cases progress. 

With regard to anatomical diagnosis, we think that a study of 
salt nitrogen, and water excretion will give very little aid. They 
serve to subdivide cases of chronic nephritis in a functional sense; 
the value of so subdividing the cases remains to be shown. 
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Cuart VIII, Case 1V.—The series of columns beginning at the left give the amount 


of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 


P.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion of 
urine in relation to the total twenty-four-hour amount. The columns at the right 
give the fluid intake and urine output in the days preceding the test day. 


B. QUANTITATIVE STUDIES OF NON-PROTEIN NITROGENOUS 
BoprEs OF THE Boop. In a series of eighteen patients (Charts 
XIII, XIV, and XV) with nephritis the total non-protein nitrogen 
of the blood was determined and also the ammonia nitrogen, urea 
nitrogen, uric acid nitrogen, creatinin, and combined creatinin 
and creatin nitrogen, and in most of the cases the amino-acid 
nitrogen. It was found in this series that the urea nitrogen increased 
usually in proportion as the total non-protein nitrogen increased 
and averaged 63.4 per cent. of the total. Ammonia nitrogen 


increased slightly as the total non-protein nitrogen rose, but this 
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rise was not proportional. Creatinin showed roughly a propor- 
tionate increase while amino-acid nitrogen showed no constant 
increase. Uric-acid nitrogen increased only very slowly, with an 
increase in total non-protein nitrogen, and the increase was not 
regular or proportionate to that-of the total non-protein nitrogen. 
In those cases (14) in which amino-acids were quantitated the sum 
total of urea, ammonia, uric acid, creatinin, creatin, and amino- 
acid nitrogen was subtracted from the total non-protein nitrogen 
to give a figure for residual or unknown nitrogen. It has been 
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Cuart IX, Case [V.—The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


pointed out by others that such a nitrogen portion might contain 
the toxic element in nephritis, and so should be largest in those 
cases with most evident toxemia. In our figures it was roughly 
proportionate to the clinical severity of the case. However, it is 
quite evident that summation of errors in individual determinations 
may be responsible in part for the amount of residual nitrogen. 
Furthermore, if there is a marked retention of non-protein substances 
it is probable that other substances known to be non-toxic not 
quantitated in our work may have caused all this increase, and the 
figure means only what a rise in total non-protein nitrogen means. 


NITROGEN} 
| 


CHRISTIAN, FROTHINGHAM, O'HARE, WOODS: NEPHRITIS 665 


In these same cases the total non-protein nitrogen and the urea 
nitrogen of the spinal fluid were determined. With the exception 
of two cases with anuria (Cases VIII and IX, Chart XII) the total 
non-protein nitrogen of the spinal fluid averaged about 25 per cent. 
lower than that in the blood, while the urea nitrogen in each had 
almost identical values. It would seem from this that urea is the 
only one of the nitrogenous bodies readily excreted into the spinal 
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Cuart X, Case V.—The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
p.M., and in the portion from 9 p.m. to 7 a.m. The solid lines joining dots in the 
space of each column give the specific gravity of the urine and the percentage con- 
centration of sodium chloride and nitrogen. Next is indicated the night portion 
of urine in relation to the total twenty-four-hour amount. The columns at the 
right give the fluid intake and urine output in the days preceding the test day. 
The broken lines joining dots indicate the amounts of fiuid, sodium chloride, and 
nitrogen in each meal. In the case of nitrogen in the meals the scale is not the same 
as that of the nitrogen in the portions of-urine, but is greater, corresponding to the 
scale in Chart I. 


fluid, and that quantitation of spinal fluid nitrogen adds but little 
information to that obtained from quantitations of blood nitrogen. 
In all of these patients the condition of the retina was carefully 
studied. It was found that albuminuric retinitis occurred at any 
level of nitrogen retention, and there was no relation between its 
occurrence and the proportionate amount of any of the nitrogen 
bodies quantitated. Certainly, there was found no evidence of a 
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causal relation between any of these nitrogenous bodies and albu- 
minuric retinitis. 

C. Druresis Rexation to Diuretics. From our clinic 
have been published several papers on the effect of diuretic drugs 
on animals with experimental nephritis.’ All together these have 
shown that the ordinary diuretics are either ineffectual or harmful 
to animals with these acute renal lesions. The results of these 
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Cart XI, Case V.—The series of columns beginning at the left give the amount 
of urine, sodium chloride, and nitrogen in each two-hour portion from 7 a.m. to 9 
p.m., and in the portion from 9 p.m. to7 a.m. The solid lines joining dots in the space 
of each column give the specific gravity of the urine and the percentage concentration 
of sodium chloride and nitrogen. Next is indicated the night portion of urine in 
relation to the total twenty-four-hour amount. The columns at the right give the 
fluid intake and urine output in the days preceding the test day. 


experiments have made us skeptical as to the benefit of diuretic 
drugs in human nephritis, and so we have been examining our 
records of patients to see if this skepticism was justified or not. 


7 Christian, Diuretic Drugs in Acute Experimental Nephritis, Jour. Amer. Med. 
Assoc., 1913, lxi, 267. Chrisitian and O’Hare, A Study of the Therapeutic Value of 
a Diuretic (Theobromin Sodium Salicylate) in Acute Experimental Nephritis, Arch. 
of Int. Med., 1913, xi, 517. Walker and Dawson, The Effect of Diuretic Drugs on 
the Life of Animals with Severe Acute Nephritis, Arch. Int. Med., 1913, xii, 171. 
Christian, The Effect of Theobromin Sodium Salicylate in Acute Experimental 
Nephritis as Measured by the Excretion of Phenolsulphonephthalein, Arch. Int. 
Med., 1914, xiv, 829. Fitz, The Immediate Effect of Repeated Doses of Theobromin 
Sodium Salicylate and Theocin on Renal Function in Acute Experimental Nephritis, 
Arch. Int. Med., 1914, xiii, 945. 
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For some time it has been the routine custom on the medical 
service of the Peter Bent Brighan Hospital to measure and chart 
both the fluid intake and urine output of all patients. From these 
observations an idea may be obtained of diuresis in the average 
types of cases such as are admitted to a general hospital. Any 
patient in whom the urine output in twenty-four hours was 1600 c.c 
or over is regarded as having a diuresis; furthermore, any patient 
in whom the urine output in twenty-four hours exceeds the fluid 
intake is considered to have a diuresis. Diuresis in this sense 


Cuart XII, Case V.—The hatched columns indicate intake, the solid columns 
output. The upper series are for fluids, the middle for nitrogen, and the lower for 
sodium chloride. The added salt and added urea are indicated by the lengthening 
of the columns of intake. 


occurred on at least one day in about 15 per cent. of 600 successive 
patients. Of the 89 patients among these 600 who showed diuresis, 
the largest group, 32, were cases of chronic cardiac disease, with 
decompensation in which, with digitalis, limitation of fluid intake 
and rest, diuresis followed. Next in order came cases of chronic 
nephritis, 22 in number. Diuresis in this group will be discussed 
more in detail later. Six patients had diabetes and seven typhoid; 
in both, diuresis was due to increased fluid intake. The others were 
miscellaneous cases in which it was often difficult to even surmise 
as to the direct cause of the diuresis. In this group are patients 
with diuresis during convalescence from pneumonia and from 
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attacks of bronchial asthma; patients with Hodgkin’s disease, 
general carcinomatosis of the long bones, carcinoma of the head 
of the pancreas; pleurisy with effusion long after the pleural fluid 
had been removed mechanically; tabes in a patient requiring cathe- 
terization; meningitis; pernicious anemia following transfusion, 
migraine, etc. 

In the records of successive patients as used above are included 
many records of individuals who were in the hospital for short 
periods of time in which only relatively few observations’ of fluid 
output were made; so our figures based on these 600 successive 
patients very likely give an incorrect idea of the frequency of 
diuresis, indicating that it is less common in the average hospital 
patient than is really the case. To avoid any error incident to very 
brief stay under observation, another series of successive records 
were gone over and all charts of patients who remained in the hos- 
pital not less than seven completed days were examined. 

A series of 117 such were studied. Of these 69, or 59 per cent., 
on at least one day showed an output of urine in excess of 1600 c.c., 
or in excess of fluid intake; while 48, or 41 per cent., did not. In 
making this division the first day in the hospital is not included, 
as it often represents an incompleted twenty-four hours. Further- 
more, the urinary excretion of the first day frequently is influenced 
by the excitement of admission to the hospital and by other extra- 
neous factors. It is to be remembered in this connection that we 
have defined diuresis in a very limited way. In the figures just 
given numerous factors enter to make the number showing diuresis 
relatively large. For example, in twenty cases of this group on only 
one day did the urine exceed, and then but slightly, the fluid intake. 
This happened on days when for some reason or other the patient 
drank relatively little fluid, but the total urine on these days when 
it had exceeded the fluid intake was well below 1600 c.c. in amount. 
We think that these cases justly may be excluded from the group 
regarded as showing a diuresis. If this is done the number showing 
a diuresis represents 41 per cent. of the total. In a number of other 
cases urinary output was only once slightly above 1600 c¢.c., or in 
a long stay in the hospital only occasionally did the urine exceed 
the fluid intake. Going over the cases in this way there was a 
definite diuresis in relatively few of the cases, naturally slightly 
more than in the group in which were included cases in the hospital 
for only a short stay, but still proportionately a small number. 

The analysis of the 600 successive cases given above indicated 
that chronic cardiac involvement, chronic nephritis, typhoid, and 
diabetes most often were the conditions in which diuresis occurred. 
The same conditions were found most commonly as the diagnosis 
in the patients of this second group showing diuresis. An examina- 
tion of another group of 100 records in a way similar to the second 
series gave very similar figures. 
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The striking things in going over these cases have been the rela- 
tive infrequency of diuresis even of only short duration in our 
hospital patients, and the lack aside from digitalis or large fluid 
intake of an easily assignable cause for such diuresis as occtrred. 
It seemed that possibly a study of a group of cases of nephritis 
with relation to diuresis might throw some light on the question, 
inasmuch as this was the only group aside from cases of cardiac 
insufficiency in which diuresis occurred with any frequency. Con- 
sequently, 100 consecutive cases with chronic nephritis who had 
remained in the hospital not less than one week were examined. 

Of these 100 cases of chronic nephritis, 51 showed no diuresis in 
the sense described above, while 49 had diuresis on at least 1 day. 
Almost all of the cases of chronic nephritis had hypertension, and 47 of 
them showed evidence of cardiac lesion diagnosed either as chronic 
myocarditis or chronic valvular lesion of some kind. This diagnosis 
of cardiac lesion was based on either definite evidence of cardiac 
decompensation or on electrocardiographic evidence of disturbance 
in myocardial function. Of the 100 cases of chronic nephritis, 43 re- 
ceived no diuretic therapy (increased fluid intake, digitalis, theocin, 
or similar drugs), and of these 12 showed a diuresis while 31 did not; 
29 patients received digitalis; 17 with an ensuing diuresis, 12 with- 
out diuresis. Of the 17 cases in whom digitalis produced a diuresis, 
14 showed very definite evidence of cardiac lesion, while in 2 cardiac 
decompensation was very probably present as they were cases with 
hypertension with signs of edema at the bases of the lungs as well 
as subcutaneous edema. In the one remaining case of this group 
there was a normal blood-pressure and no signs of cardiac lesion 
and no physical findings to suggest cardiac decompensation. In 
8 patients a large fluid intake resulting from thirst caused diuresis. 
In three patients given sodium bicarbonate it appeared to cause 
diuresis. In 4 patients on a standard nephritic diet, diuresis occurred 
when either 10 grams of sodium chloride or 20 grams of urea were 
added to the diet. Particularly interesting are 10 cases in which 
such diuretic drugs as theobromin sodium salicylate, potassium 
citrate, caffein, and theocin produced no diuresis. 

Curiously enough, in the 100 cases of chronic nephritis these 
so-called diuretic drugs failed very generally to produce diuresis 
when used alone. Occasionally when they had been used in con- 
junction with digitalis there was a diuresis, and here the digitalis 
alone may have been the cause of the diuresis. The number of 
cases is, of course, too small to justify the conclusion that this 
group do not act as diuretics in the condition of chronic nephritis, 
but these findings justify further our feeling of skepticism, and we 
hope that they will stimulate renewed study of the problem of the 
action of diuretics. 

Most of the patients in this group had slight if any edema. 
Possibly this is the cause of so many failures to obtain diuresis in 
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cases without cardiac failure. If so, then diuretic drugs would 
seem to have little value as eliminants of toxic substances in chronic 
nephritis without edema. Further evidence certainly is needed 
on this point to justify the use of diuretics in uremic conditions 
without edema in view of the evidence which has been accumulated 


Cuart XVI.—The solid black dots indicate the twenty-four-hour amount of urine 
in cubic centimeters. The black circles indicate the twenty-four-hour amount of 
fluid intake in cubic centimeters. Each arrow under A! indicates a day on which 
the patient received three doses of 0.1 gm. each of powdered digitalis leaves; under 
A? a day on which the patient received two doses of the same, and under A’ a day on 
which the patient received two doses of 0.05 gm. each of powdered digitalis leaves. 
Each arrow under B indicates a dose of 0.5 gm. of theocin; under C a day on which 
the patient received 0.13 gm. of caffein citrate every four hours; under D a dose of 
0.5 gm. of theobromin sodium salicylate; under F! a dose of 1 gm. of potassium 
citrate, and under F? a day on which the patient received two doses of 0.5 gm. each 
of potassium citrate. 


that the diseased kidney is abnormally sensitive to fatigue and that 
diuretics may cause fatigue and consequent decrease in renal 
excretion, while in animals with acute lesions they are often demon- 
strably harmful. However, diuretic drugs do not have even any 
very constant effect in cases of nephritis with edema and without 
cardiac decompensation, as is shown by the following cases: 
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A boy, aged nineteen years (Peter Bent Brigham Hospital, 
Medical No. 1225, Chart XVI and XVII), came into the hospital 
complaining that for about a week he had had edema of his legs, 
abdomen, back, and cheeks. When he came in his blood-pressure 
was 160 mm. of mercury. There was evidence of a moderate 
amount of fluid in his abdomen and in his thorax, and there was the 
edema of the subcutaneous tissue of which he complained. There 
was a slight degree of exudation in the retina of one eye. His urine 
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Cuart XVII.—The solid black dots indicate the four-hour amount of urine in 
cubic centimeters. The black circles indicate the four-hour amount of fluid intake 
in cubic centimeters. Each arrow under C indicates one dose of 0.13 gm. of caffein 


citrate, and under D indicates a dose of 0.5 gm. of theobromin sodium salicylate. 
Each arrow over § indicates an electric light sweat bath in bed. 


contained a large amount of albumin, many cellular and granular 
casts, and a few red-blood cells. His phenolsulphonephthalein 
excretion in two hours was 34 per cent. His total non-protein 
nitrogen was 35 mgm. per 100 c.c. of blood. He came into the 
hospital on May 20 and remained until September 9. During this 
time his phenolsulphonephthalein excretion fluctuated between the 
figure given above and a minimum figure of 15 per cent. in two 
hours; whereas his blood nitrogen fluctuated between 35 mgm. and 


CHRISTIAN, FROTHINGHAM, O'HARE, WOODS: NEPHRITIS 673 


44 mgm. per 100 c.c. of blood, with one reading of 71 mgm. per 
100 c.c. of blood at a time when there was no other evidence of 
increased renal insufficiency. During his stay in the hospital the 
amount of albumin in his urine gradually decreased in amount, 
and the edema in various parts of his body all disappeared. As 
shown by the appended chart (Chart XVI); theocin, theobromin 
sodium salicylate, caffein citrate, potassium citrate, and digitalis 
all failed to produce any diuresis, as shown by the twenty-four- 
hour amount of urine in relation to the fluid intake. It was thought 
possible that in this case the drugs might have produced an imme- 
diate diuresis which was offset by subsequent fall in excretion. To 
see whether or not this was the case, the patient’s urine was col- 
lected in four-hour periods for fourteen days, but as shown by the 
chart (Chart XVII) there was no evidence of diuresis of this type 


Cuart XVIII.—The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. Each arrow ynder A! indicates a day on which 
the patient received three doses of 0.1 gm. each of powdered digitalis leaves; under 
A? a day on which the patient received two doses of 0.05 gm. each of powdered digi- 
talis leaves. Each arrow under B indicates a dose of 0.3 gm. of theocin. 


In another patient, aged thirty-eight years (Peter Bent Brigham 
Hospital, Medical No. 1754, Chart XVIII), single doses of theocin 
seemed to produce no effect. This patient came into the hospital 
on October 11 and remained until November 15. He noticed eleven 
days before coming in, that his legs began to swell, and five days 
before he came in that his face was swollen; two days before he 
came in the edema had involved his genitalia. This patient had 
a normal blood-pressure, signs of fluid in his thorax, possibly some 
fluid in his abcomen, and a marked degree of subcutaneous edema. 
When he came in his urine contained a large amount of albumin, 
many hyalin and granular casts, many of which had fat attached, 
but very few red blood cells. His excretion of phenolsulphone- 
phthalein was 28 per cent. in two hours. His non-protein nitrogen 
was 36 mgm. per 100 c.c. of blood. During his stay in the hospital 
his blood nitrogen decreased to 24 mgm. per 100 c.c. of blood, and 
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his urine decreased in amount and the casts decreased 
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in numbers. Chart XVIII shows the lack of effect of digitalis and 
theocin and a subsequent diuresis on two days for which no cause 
could be assigned. 

Another patient of similar type, aged thirty-one years (Peter 
Bent Brigham Hospital, Medical No. 1524, Chart XIX), was in 
the hospital from September 10 to November 18. Swelling of his 
legs developed about three and a half months before he came in. 
When he came to the hospital he showed considerable edema of 
his legs and trunk, with definite signs of fluid in his abdomen. 
His phenolsulphonephthalein excretion varied between 28 per cent. 
and 52 per cent. in two hours. His non-protein nitrogen was 23 
mgm. per 100 ¢.c. of blood. His urine picture was essentially the 
same as in the preceding patient. His blood-pressure was 150 mm. 
of mercury. In this patient, as shown by the chart (Chart XIX), 
theobromin sodium salicylate and theocin each appeared to produce 
a slight though not constant diuresis. 

A fourth patient, aged thirty-five years (Peter Bent Brigham 
Hospital, Medical No. 1879, Chart XX), was in the hospital from 
November 7 to December 12 with a history that three days before 
entrance his feet had begun to swell and he had some dyspnea. 
This was preceded about a week and a half before by nausea, with 
some vomiting. When he came into the hospital he had marked 
edema of his feet and lower legs with many coarse rales in his lungs. 
His blood-pressure varied between 140 and 190 mm. of mercury. 
His phenolsulphonephthalein output varied between 30 per cent. 
and 46 per cent. in two hours, and his blood nitrogen between 50 
and 82.5 mgm. per 100 ¢.c. of blood. His urine showed a large 
trace of albumin, hyalin, and finely and coarsely granular casts. 

On a diet of 800 c.c. of milk and no added fluid he had a moderate 
diuresis (Chart XX). He was then put on theocin, 0.3 gm. twice 
a day, from November 18 to November 22, during which period 
his diuresis was rather less than it had been previously. His edema 
had to a considerable extent disappeared. After theocin was 
stopped there was a slight temporary diuresis. Then on a larger 
intake of fluid slight edema developed. With a reduction in the 
fluid and the patient back in bed there was quite definite diuresis, 
as shown by the chart, though he received no drug treatment. 

A fifth patient, aged forty-five years (Peter Bent Brigham 
Hospital, Medical No. 1885, Chart X XI), was in the hospital from 
November 9 to December 9, with a story that seven months before 
admission he had had pneumonia, and this had been accompanied 
by edema of his lower extremities, which a little later increased so 
that it involved his genitalia, and his abdomen began to swell. In 
another hospital this edema disappeared, but returned about four 
months ago shortly after discharge from that hospital. It remained 
small in amount, however, until about two weeks before admission 
to the Brigham Hospital, when it markedly increased. He also 
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began to have nausea and vomiting. When he came into the hos- 
pital he had signs of ascites, edema of the legs, scrotum, and abdom- 
inal wall. His heart showed the physical signs of aortic and mitral 
insufficiency. His blood-pressure varied between 150 and 210 mm. 
of mercury. His phenolsulphonephthalein output varied between 
22 per cent. and 33 per cent. in two hours, and his blood nitrogen 
between 37.5 and 39 mgm. per 100 c.c. of blood. His urine showed 
essentially the same picture as the preceding case. 

When he first came into the hospital he was put on a diet of 
800 c.c. of milk, with no added fluids. On November 15 he was put 
on a salt-free diet. On November 17 he was given 0.3 gm. of theocin 
twice, and on November 18 and November 19 he was given the same 
amount of theocin at 8 P.M. without any diuresis (Chart XXI). 
On November 22, 3700 c.c. of fluid were removed from his abdomen. 
Finally, on November 27, he was put on small doses of digitalis 
twice a day, with a definite diuresis. 
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Cuart XXI.—The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. Each arrow under A indicates a day on which 
the patient received two doses of 0.05 gm. of powdered digitalis leaves; under B a 
dose of 0.3 gm. of theocin; under G a day on which 3700 c.c. of ascitic fluid was 
removed; under H, 20 gm. of urea and under I, 10 gm. of sodium chloride. 


That diuretic drugs are not always ineffectual is well shown by 
a cardiac case with aortic stenosis and insufficiency who was in 
the hospital from January 23 to March 21 (Peter Bent Brigham 
Hospital, Medical No. 2212, Charts XXII and XXIII) with marked 
edema. As shown by the chart (Chart X XII), theocin in connection 
with digitalis produced a marked diuresis, though theobromin 
sodium salicylate did not have the same result. With the theocin, 
however, he became markedly nauseated. It was thought that 
this difference in action might be due to differences in absorption 
of the two drugs. To determine this they were given intravenously 
at a later period during a second stay in the hospital and in the 
same relation to digitalis. The same difference in action was 
apparent after intravenous dosage; theocin produced a striking 
diuresis, as shown by the chart (Chart XXIII), while theobromin 
sodium salicylate produced a very slight increase in urine output. 
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Interestingly, nausea again occurred, though to a less extent, than 
when the drugs were given by mouth. 

These several results seem to justify our skepticism in regard 
to the use of diuretics. Certainly more information needed 
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before we can employ diuretics efficiently in cases of renal or cardio- 
renal disease. 

D. Funcrionat Tests ry RELATION TO ANATOMICAL CHANGES 
IN THE Kipney. Up to the present time 18 cases of chronic nephritis 
have come to autopsy at the Brigham Hospital upon which enough 
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clinical work had been done to make a comparison between the 
clinical and anatomical findings of interest. Most of these cases 
were seriously ill when they were admitted to the hospital, and 
consequently could not be put upon standard diets to which were 
added salt and urea to determine the relative ability of the kidney 
to excrete salt and nitrogen. Determinations of phenolsulphone- 
phthalein excretion and estimations of the non-protein nitrogen 
in the blood were made, and, in addition, careful general clinical 
examinations were carried out. 


Cuart XXIII.—The solid black dots indicate the twenty-four-hour amount of 
urine in cubic centimeters. The black circles indicate the twenty-four-hour amount 
of fluid intake in cubic centimeters. The arrow under A! indicates a subcutaneous 
dose of 1 e.c. of digipuratum and under A? a day on which the patient received thre« 
doses of 10 c.c. each of an infusion of digitalis. The arrows at B indicate two doses 
of 0.5 gm. each of theocin given intravenously and at D a dose of 1 gm. of theobromin 
sodium salicylate given intravenously. 


In the 18 cases, microscopic study of the kidney showed a chronic 
vascular nephritis, in the sense used by Mallory in his recent book, in 
14 cases, and in 4 cases the lesion was a chronic glomerular nephritis. 
The study of blood nitrogen, phenolsulphonephthalein excretion, 
and the excretion in the urine of albumin and casts did not give 
results during life which justified a definite diagnosis in the anato- 
mical sense on many of these cases. In other words, during life 
it was not possible to accurately foretell what histological changes 
would be found in the kidneys in those patients who were studied 
in the last stages of a chronic nephritis. The clinical study of those 
cases has given much evidence of use in regard to prognosis. In 
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a functional sense it has been possible to classify the cases into 
various groups, but it has not been possible to diagnose accurately 
the anatomical condition of the kidney. As has already been said, 
test renal meals and test diets could not be applied in these cases. 
Whether a more satisfactory anatomical diagnosis could have 
been made if these had been carried out is merely a matter of 
speculation. 

It is hoped that as time goes on cases which we have studied in 
the earlier stages will return to the hospital for repeated examina- 
tions as their disease progresses, and in the last stages may be 
under observation. If autopsies can be obtained when such patients 
die, an opportunity will be afforded to compare the results of func- 
tional studies with end anatomical conditions. It is only in the 
earlier stages of the nephritis that satisfactory dietary studies can 
be made as well as other methods of estimating renal function. 
Until this happens it will not be possible to say how far an accurate 
anatomical diagnosis can be made during life. We feel sure that 
such functional studies as can be made in the late stages of chronic 
nephritis do not make possible an accurate anatomical diagnosis, 
because at this stage almost all parts of the renal function are at 
a low level of efficiency. 


CONCLUSIONS. 


A. Test Renat Meats IN RELATION TO RENAL FUNCTION. 
1. Of two general methods used the v. Monakow standard diet 
with days of added salt or urea and the Hedinger and Schlayer 
test day on a mixed diet, the first requires about ten days of hospital 
study and the second three days. Using the two methods on a 
series of patients we have obtained very similar results by each. 

2. Though similar the results are not quantitatively identical. 
The same is true for the same test repeated several times on the 
same patient. 

3. For the Hedinger and Schlayer test there is no constant normal 
curve of excretion. Normality consists in the ability to vary from 
period to period the amounts and concentration of the substances 
quantitated. Abnormality consists in a more or less marked degree 
of fixation in all of these values from period to period. 

4. Fixation in excretion of nitrogen seems to develop at a later 
period in most cases than is true for water and salt. 

B. QUANTITATIVE StTuDIES OF NON-PROTEIN NITROGENOUS 
Bopres OF THE Bioop. 1. Urea nitrogen in a series of cases 
averaged 63.4 per cent. of the total non-protein nitrogen of the 
blood, and its increase was usually proportionate to the increase 
of the total non-protein nitrogen. 

2. Ammonia nitrogen increased slightly but not proportionately. 
The same held for uric acid and amino-acid nitrogen, 
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3. Creatinin showed roughly a proportionate increase. 

4. The difference between determined forms of nitrogen and 
total non-protein nitrogen was greatest in cases with clinically 
most severe symptoms. 

5. In the spinal fluid the increase in nitrogen is almost solely 
in urea nitrogen except in cases of anuria. 

6. We can see no advantage in quantitating the nitrogen of the 
7 fluid over quantitating it in the blood. 

. No relationship existed between the amount of non-protein 
dapat in the blood and changes in the retina. 

C. Druresis 1v RELatIon To Diuretics. 1. Diuresis is rela- 
tively infrequent in the average hospital patient. 

2. Except for diuresis in cardiac cases following digitalis, diuresis 
bears an inconstant relation to diuretic drugs. 

3. In cases of nephritis with or without edema and without 
cardiac decompensation, diuretic drugs more often fail to produce 
a diuresis than the reverse. 

4. In cardiorenal cases, diuretic drugs often produce a striking 
diuresis. 

5. Our observations justify a healthy skepticism as to the effi- 
‘acy of diuretic drugs in cases of nephritis without cardiac 
decompensation. 

D. Functionat Tests iv RELATION TO ANATOMICAL CHANGES 
IN THE Kipney. 1. In 18 cases of chronic nephritis dying and 
coming to autopsy no constant relations have been found between 
anatomical lesions and renal function insofar as excretion of phenol- 
sulphonephthalein, albumin in the urine, casts, presence or absence 
of edema, blood-pressure determinations, etc., are concerned. 


STUDIES IN MONILIASIS OF THE DIGESTIVE TRACT IN 
PORTO RICO.' 


By Bartey K. Asurorp, M.D., Sc.D., 


MAJOR, MEDICAL CORPS, UNITED STATES ARMY. 


Institute of Tropical Medicine and Hygiene of Porto Rico. 


In April, 1913, I wrote a paper® for the Tenth Annual Meeting 
of the American Society of Tropical Medicine, entitled “‘“Notes on 
Sprue in Porto Rico, and the Results of Treatment by Yellowed 
Santonin,”’ announcing the presence of that disease in the island. 
The paper was the outcome of a clinical study of 86 cases extending 

1 Read before the Association of American Physicians, May 11, 12 and 13, 1915. 


in Washington, D. C. 
2 Am. Jour. of Trop. Dis. and Prevent. Med., 1913, 1, 146, 
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over some four years. While the disease, under the name of tropical 
scurvy or intestinal phthisis, has undoubtedly caused a formidable 
mortality for many years, of late, perhaps in the last decade, it 
has made startling advances and has now come to occupy a position 
in the very front rank of the serious and fatal affections of our island, 
especially dreaded by American residents, among whom it seems to 
be far more common and fatal than tuberculosis. That it is a 
disease caused by a specific organism seemed to me likely from the 
first. The paths most likely to lead to a recognition of that organism 
seemed: (1) A clinical investigation of the disease, and (2) an 
epidemiological survey of varied points on the island. 

Clinical experience with sprue from the early part of 1909, 
convinced me that, among other things, it was a separate and 
distinct clinical entity with four cardinal conditions, sore mouth, 
excessive intestinal fermentation, light, foamy diarrhea and a dimin- 
ution in the size of the liver; that it was a chronic affection, with 
periods of relative health; that no specific had yet been found, nor 
was any medication comparable to a non-carbohydrate diet, santonin 
having been found wanting after long and persistent use, and dis- 
carded in 1913 for emetin, which suffered a like fate. In that year 
the Institute of Tropical Medicine and Hygiene made their annual 
expedition to the country districts of the interior and fixed the 
clinical laboratory, hospital and dispensary in a coffee plantation 
in the mountains of Utuado. We saw in open clinic for all diseases 
in a period of sixty working days, 10,140 persons, receiving over 
36,000 visits. All physicians working with us were instructed to 
send cases not uncinariasis, as well as cases suffering from compli- 
cations of that disease, to our special examining room, and as one 
of the diseases which we were especially seeking in our medical 
survey was sprue, it is not probable that many cases of it escaped 
our vigilance. Only 11 cases of complete sprue and 19 doubtful 
cases were seen, most of them from the town of Utuado. Thus the 
fact was disclosed that while occasionally found in the rural dis- 
tricts, sprue was really a disease of towns and cities, preferring to 
take its victims from the higher walks of life rather than from the 
less sanitary and apparently more exposed poor. For the purpose 
of contrast, let us consider 25 as the average minimum number of 
cases of sprue seen each year by physicians in San Juan who are 
on the watch for it. In this connection let it be said that among these 
physicians there is little contention over its tendency to present 
itself in family endemics. 

Previously to this expedition, I had concluded that a likely source 
ofjinfection was bread, rarely consumed by the country laborer, 
at best intermittently, and a staple in the home in towns. Porto 
Rican bread was in 1898-1903 a very savory food. Its peculiarly 
pleasant taste and European style of confection, accredited it to 
every table. But the bread of Porto Rico has degenerated much 
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in flavor and in confection in the last ten years, complaints of its 
sourness and soddenness have become more and more frequent, 
and coincident with this deterioration intestinal fermentative con- 
ditions have increased. 

Bahr’s* “Researches on Sprue” was received by 
some of his colleagues, who replied to his modest statement that 
the circumstantial evidence pointed to Monilia albicans as being 
the cause of the disease by expressing their inability to accept 
as a causal agent a fungus common in England w here sprue is 
unknown. At that time I had under my care one of the most 
typical and, considering the sanitary excellence of his house, one of 
the most disquieting cases of sprue to American residents which 
had up to that time claimed public attention. The patient, a 
young government official, gradually reached the stage of marasmic 
toxemia, in spite of drugs, trips to the North, and even the classical 
diet. I sent him North after a partially successful dietetic regime 
extending over three or four months, and in New York the same 
diagnosis was independently made by Dr. Crow, U. S. N., who 
had seen sprue in the East. His return coinciding with the newer 
ideas of the etiology of sprue, I made three unsuccessful attempts 
to obtain a growth of yeasts from the denuded but non-inflamed 
tongue. One day, howeve ‘r, in the midst of an attack of sore tongue, 
a growth was obtained by scraping, and this culture, together with 
three others, two of which were cases of tongue sprue in children, 
formed the basis for a preliminary note‘ entitled “A Monilia Found 
in Certain Cases of Sprue.” 

From that time to the present I have made 240 cultures from the 
tongue, and 50 from the feces in 197 persons, all my own patients 
and all under my constant observation save five. I divided my 
sources of culture into three groups: (1) Cases of clinical sprue. 
(2) Cases with symptoms indicating involvement of the digestive 
tract, chiefly of a fermentative nature (“gastric and intestinal 
dyspepsia,” etc.), or those presenting a simple stomatitis. The 
clinical picture of sprue lacked clearness in this group. Herein 
are included cases entirely cured of a past typical sprue. (3) 
Cases surely not sprue, and bereft of past or present history of 
disease of the digestive tract. 

The first group consisted of 49 cases; 27 presented a clear picture 
with the four cardinal symptoms of wa sprue at the time of 
examination, and an actively inflamed and typical sprue tongue; 
20 were cases of the intestinal type at the time cultures were made, 
but 7 gave histories of having had the complete picture previously ; 
2 were cases of tongue sprue, but also gave previous histories of the 
complete type. 


3 Trans. Soc. Trop. Med. and Hyg., April, 1914, vii, No, 5, 
4 Jour. Am. Med. Assoc., 1915, xiv, 810, 
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All were promptly positive for monilia. Forty gave the cultural 
characteristics of the new monilia only and the remaining 9, ap- 
parently identical on Sabouraud’s glucose agar, have not yet been 
grown in the required media. This gives a percentage of 100 for 
this group positive for monilia, all probably identical with the new 
species. 

The second group consists of 82 cases. There are many in which 
no justification for a suspicion of sprue exists, but they are retained 
in this group because they give past or present histories of gastro- 
intestinal disturbance. They may be subdivided as follows: (1) 
Cases whose histories are suggestive of sprue, and in whom some 
symptoms still exist. These histories do not, however, justify a 
positive diagnosis. There are 19 in this subdivision. One gave a 
positive culture for the new species. Four gave monilias of type 
entirely distinct from mine, and in 3 of these cases the diagnosis of 
pellagra was pending. In one of these it has been positively con- 
firmed. Five are frank cases of pellagra now, and all were negative 
for monilia after repeated search. (2) Cases with a history of gastro- 
intestinal vagaries in which the dominant note is usually “fermen- 
tative dyspepsia.”” There are 29 in this subdivision: 14 were posi- 
tive for monilia, 7 for my species and 7 clearly not mine. (3) Cases 
with inflamed tongue alone. There are three such cases, all negative 
for monilia. (4) Cases giving a clear history of past sprue generally 
some years back. There were 20 of these, and all were negative 
for monilia. (5) Five cases with a colorless history, or a history 
not diagnostic of sprue, which I failed to see as cultures were made 
and sent in by colleagues. All were negative for monilia. (6) Six 
cases with good histories of sprue awaiting confirmation by cultures. 
The preliminary plate cultures were mature at the time of my 
leaving San Juan. All seem to be of the type to which the new 
species belongs. 

Twenty-five, therefore, of the 82 cases in this group yielded 
monilia on culture, but only 14 belonged to the new species, a 
percentage of 17 for the new species. 

The third group consists of 66 cases. No one of these presented 
any symptoms of sprue, and many were apparently healthy in all 
respects. Four yielded monilia; two positive for the new species, 
the other two being entirely at variance therewith. The rest were 
negative for monilia, giving a percentage of three in this group 
for the new species. Animal experimentation will be detailed 
when completed. 

The laboratory study of sprue has been limited to the working 
out of cultures, and this, naturally, has consumed much time, 
especially when one considers that all of the steps from the making 
of media, to titration, from collection of pathological specimens, 
to their cutting, mounting and staining, has with negligible excep- 
tions, been done personally by the writer. Nevertheless, a few 
remarks may be made on the subject of animal experimentation. 
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Small laboratory animals are susceptible to inoculation by the 
new species, usually dying of a general mycosis in a few days if the 
monilia has not had its virulence weakened by age or too frequent 
transplanting. A large Belgian hare received a few drops of a 
ten-day culture of the monilia, recovered from the patient mentioned 
in the forepart of this paper, by hypodermic injection into the 
muscles of the tongue. Death occurred from general mycosis in 
seventy-five hours, and the necropsy cultures were made from 
liver, spleen, kidney, lung, heart’s blood, and the muscles of the 
tongue. These cultures resulted directly pure for the new species 
in twenty-four hours. An interesting side-light is thrown by the 
morbid anatomy of this hare upon the statement of most writers 
who have had the good fortune to autopsy cases of sprue, as 
the mucous membrane of the bowel was found to be coated 
with a white, grumous layer. Owing to the leaking of the syringe, 
the animal had received by the mouth from 1 to 2 grams of the 
culture, and upon examining the stomach and small bowel they 
were found heavily lined with a white, creamy coating, examination 
of which demonstrated the immense preponderance of yeasts. To 
this it should be added that this animal, distinct from rats and 
guinea-pigs intraperitoneally injected, had a sharp diarrhea and an 
enormous production of gas before death. 

Intraperitoneally, two white rats were injected, one with a glucose 
bouillon culture of the new species recovered from another American, 
who like the first died of the disease; the other with a similar culture 
from the daughter of a physician dangerously ill of sprue in the 
stage of marasmic toxemia. Both animals died of general mycosis, 
and from both, pure cultures were directly recovered from all the 
principal organs. 

A hare which had proved himself resistant to the intraperitoneal 
injection of an old culture of the monilia, which promptly killed the 
first animal, received in the tissues of the ear 4 grams of a bouillon 
culture, and three weeks later it was found that the entire organ 
was the seat of a “‘blastomycotic” ulcer. 

Feeding experiments, however, have been disappointing, although 
not yet persistently and systematically worked out. A guinea-pig 
of about 1000 grams was fed the new species in pure culture mixed 
with malted milk, it having been previously fed throughout a period 
of ten days with malted milk alone. Diarrhea and gaseous disten- 
tion were produced, and after three weeks the animal died. The 
histopathological picture has not been worked out, but cultures from 
the organs were negative, save from mouth and stomach, which were 
positive for the new species and from the spleen, which gave a culture 
apparently unlike the new species. 

A monkey similarly fed, became weak, morose, and emaciated, 
with sharp diarrhea, and the predominating organism in his stool 
is a yeast which in culture proved to be the new species of monilia. 
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In all feeding experiments, one should bear in mind that we are 
dealing with an organism of confessedly low virulence, and much 
patient and careful work must be done to elicit results worth citing 
as confirmatory. 

The original technic of Wassermann was applied to the comple- 
ment-fixation test for cases of sprue by Gonzalez Martinez, of our 
Institute of Tropical Medicine, just as I was leaving the island for 
the United States. I selected three strains of the new species from 
among my cases, and an antigen was prepared from these. Twelve 
cases not sprue were negative, and four clinically and mycologically 
sprue were positive. It is interesting to add that since that time 
all cases not sprue, and awaiting the Wassermann reaction for 
syphilis, are subjected to the complement-fixation test for sprue 
and are so far all negative. 

Monilia, Species Undetermined. The organism is a typical monilia 
reproducing by side-buds and terminal conidia from specialized 
hyphe, as well as by budding from yeast forms. Ascospores are 
never seen, but chlamydospore-like bodies are frequent, especially 
in older cultures. The yeast is round, from 2 to 7 microns in 
diameter, averaging from 3 to 4, with clear, clean-cut outline, 
usually containing a relatively large refractile body, and a much 
larger, faintly outlined vacuole. Tendency to mycelial formation is 
seen by the round yeasts enlarging and becoming oval. As the 
yeasts become larger, many active, highly refractive bodies of the 
size of a staphylococcus race incessantly about within the organism, 
reaching their largest number and greatest size in the chlamy- 
dospore-like, thick-shelled forms and frequently passing out into 
the fluid medium in which they grow, thus confusing the novice 
into believing that a contaminating coccus may complicate his 
apparently pure culture. 

The mycelium is well developed, usually very abundant and 
presenting sparsely branching hyphe, sometimes over a 1000 micra 
long which consist of articles from 10 to 60 micra long by 1.5 
micra broad, the usual length being 15 micra. These hyphe 
are of two distinct varieties; thin, often granular and 1 to 1.5 
micra wide, and thick, often clear and 2.25 to 3 or 4 micra 
wide. The latter variety, at times without apparent structure 
interiorly, is more frequently punctuated at regular intervals by 
the highly refractile bodies described in the round and oval 
yeasts. These are from 4 to 2 micra in diameter and give a 
brilliant beaded appearance to the article. They stain as for 
chromatin by Giemsa. At times with the refractile bodies, at 
times without them, articles are seen frequently to have rectangular 
vacuoles of the same refractive index as though seen in the larger 
yeasts, thus dividing the article as it were into compartments and 
giving the hyphe the appearance of a bamboo pole sawn longi- 
tudinally. In old culture many large yeasts are seen of 10 to 13 
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micra diameter as also involution forms of bizarre and clumsy 
outline, empty, collapsed chlamydospore-like bodies and heavy 
shelled prickle cells faintly suggesting the ova of ascaris lumbri- 
coides. 

Staining Reactions. The best class of stains for this organism 
belongs to the Romanowsky series. I personally prefer staining 
overnight in a weak Giemsa as by it the nuclear elements come out 
beautifully. The only satisfactory stain I have yet found for the 
outer shell of the mycelial threads is by Bodin’s Victoria blue 
method. For staining in tissues there are only two methods that 
can be recommended and they are both of the highest excellence. 
The first is Weigert’s fibrin method giving fine contrast by Gram’s 
application. The second is Bodin’s Victoria blue method. This 
may be summarized as follows: (1) Paraffin sections of mercuric 
chloride, absolute alcohol or formalin fixed tissue sections not over 
5 micra; (2) after usual preparation for staining immerse for five 
minutes in a 1 per cent. erythrosin, aqueous solution. Wash well; 
(3) twenty-four hours in equal parts of a saturated alcoholic solution 
of Victoria blue and distilled water; (4) thorough washing in water 
and Weigert’s stronger Gram solution for five minutes; (5) thorough 
drying and differentiation in aniline oil and xylol, equal parts; 
(6) thorough washing and clearing in xylol; (7) mount in balsam. 

CuttruraL Pecuiiarities. The first labor was that of finding a 
specific medium. That one has been found in Sabouraud’s glucose 
agar, 4 per cent. +2, is evident to anyone who cares to try it. As 
far as these yeasts are concerned it is ideal, as bacterial growth is 
efficiently inhibited even in strokes from feces and agar plates, 
the monilia standing out with unfailing precision as moist, white 
colonies of sharply contoured lines. 

In culture from the tongue, a section lifter is sterilized in the 
flame and the borders and tip are gently scraped, the grumous 
material being spread upon a Sabouraud glucose agar slant by means 
of a sterile platinum loop. Twenty-four to forty-eight hours is 
all that is usually needed to bring out a monilia which is plated by 
the familiar three-plate method, and is easily recovered in another 
twenty-four to forty-eight hours in pure culture. For feces the 
Sabouraud agar is poured into a Petri dish, allowed to cool and 
harden, and is infected by parallel strokes. Suspicious colonies 
are then plated by the three-plate method. These methods were 
strictly observed in all cultures except that two, instead of three 
plates were frequently used. 

The following media were employed in studying the species under 
consideration: Plain agar, glucose-, maltose-, levulose-, saccharose-, 
galactose-, lactose-, mannite-, dextrin-, erythrite-, raffinose-, dulcite-, 
isodulcite-, inulin-, and nutrose-agars. Loeffler’s blood-serum 
mixture and plain blood serum; potato, plain and glycerinized; 
arrot, plain and glycerinized; plain gelatin, 20 per cent. +1; 
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plain and litmus milk; beer wort; Dunham’s peptone solution; 
ox bile; plain bouillon, sugar-free bouillon; glucose-, maltose-, 
levulose-, saccharose-, lactose-, and mannite-, bouillons at 2 per 
cent. +1 and galactose-, dulcite-, dextrin-, raffinose-, arabinose-, 
inulin-, erythrite-, amygdalin-, asparagin and isodulcite at 1 per 
cent. +1. 

The first four strains and several others later in the series were 
sown in all of these media and carefully checked upon as follows: 

All cultures were run for at least two weeks and daily notes taken 
of each before deductions were made. Before final conclusions were 
reached the purity of the culture was tested. Solid media were 
allowed to run several months, especially gelatin cultures. All media 
were carefully titrated, as a rule to +1 by the rules of standardiza- 
tion of media recommended by the Bacteriological Committee 
of the American Public Health Association. Incubation was 
practiced at 33° to 35° without rubber tops to the tubes, these 
conditions being apparently most favorable to the growth of this 
monilia. 

For fermentation tests, each culture in any sugar medium con- 
sisted of a fermentation tube, its control tube for final titration, 
and a litmus tube and its control to demonstrate daily progress 
in changing reactions. Incidentally it may be remarked that without 
titration by some such standardizing method as the one named 
above before sowing and at the close of the fermentation test, 
conclusions are greatly invalidated, as important and delicate 
reactions are quite missed. All sugar media were sterilized at the 
temperature of flowing steam for from ten to fifteen minutes on 
each of three successive days. Autoclaving splits the sugars. At 
the close of the period required for a complete fermentation test, the 
uninoculated media, which had been incubated along with the rest, 
was first titrated; then the inoculated media. Titration was per- 
formed in each case both hot and cold and the results recorded. 
The varying daily gas production was recorded as was the daily 
reaction in the corresponding litmus bouillon. 

The monilia in question was found to prefer an acid, although 
it will grow well in alkaline media. Its adaptability is further 
shown in that on every medium tried it grew without difficulty, 
but it flourishes most luxuriantly on glucose, levulose, maltose, 
saccharose, galactose, and carrot. 

The characteristics of the organism are best elicited by 
Sabouraud’s glucose agar, carrot, blood serum, plain gelatin, 
litmus milk, and by fermentation tests in glucose, levulose, maltose, 
and saccharose bouillon (2 per cent. +1) and galactose bouillon 
1 per cent. +1. 

On Sabouraud’s agar in from twenty-four to forty-eight hours 
a clean-cut, round, hemispherical, smooth, creamy white, moist, 
refractive colony is produced of the consistence of thick cream, 
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Small colonies are very beautiful under the lower power seeming to 
be like silvered mosaic. Later they tend to become acuminated in 
the centre and rapidly run together to form a thick cream all over 
the agar. They give off a yeasty smell and remind me of some 
Porto Rican bread and the stools of my cases. A young culture 
on solid media is not given to the production of mycelium but in 
the water of condensation it is abundant. Later the smooth creamy 
layer in some media, often apparently due to a mere bagatelle of 
half a per cent’s difference in acidity of the original media, becomes 
knarled and twisted like a bunch of worms or the roots of a vine 
or even like a delicate honeycomb. 

The growth on carrot is distinguished by its tendency to rise 
high and stick rather closely to the line of plant, giving the appear- 
ance of heavy bits of raised embroidery. On blood serum a fine, 
not raised, at times almost invisible layer is made out. No lique- 
faction nor decolorization takes place. The growth in gelatin is 
remarkably faithful to type. It does not liquefy the media, stabs 
showing a limited round growth on the surface and fine hair-like 
lateral shoots all the way down to the lower extremity giving the 
appearance of a test-tube cleaning brush. 

Milk is not coagulated and litmus milk grows steadily more and 
more alkaline. There is no period of acidity nor decolorization. 

In discussing the sugar tests I shall have to take issue with the 
eminent authors whose versatility has enabled us to make use of 
these valuable but much over-rated means of differentiating species. 
Whether these gentlemen used our exact American methods of 
titration is open to speculation. They do not say that they did but 
I suspect that they did not. Had they done so perhaps Castellani 
and Chalmers would not offer such a bewildering series of “species” 
of monilia to the interested reader. 

Such “species” as are to be depended upon not to produce gas 
when they are supposed to produce acid alone in a certain sugar 
bouillon, especially when they furiously ferment glucose, maltose 
and levulose, do not seem to me good. For one thing stands out 
quite clearly in these sugar tests: If a monilia produces acid, it is 
likely to produce gas, sooner or later. I have sown strain IV on 
one occasion and produced acid and gas in glucose, maltose and 
levulose; acid alone in saccharose and galactose. Two weeks later 
I have sown the same monilia, not from the culture on sugar media, 
possibly by that time educated to ferment sugars, but from the 
original source of the first culture. The result of this re-sowing 
was gas and acid in saccharose and galactose, as well as in the 
first three. 

The species must not therefore be lightly made on sugar tests 
alone, when solid media, morphology and hanging drop specimens, 
not to mention inoculation results in animals, complement fixation 
tests, etc., speak for unity. In general, however, sugar tests 
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are a wonderful help if one will only remember that a lively acid 
and gas producer in glucose, levulose and maltose will often do 
likewise in saccharose and galactose. 

The species under consideration brings about a reaction tending 
toward alkalinity in all other sugar-media, with the possible excep- 
tion that mannite and dextrin are apt to remain unchanged. 
Plain and sugar-free bouillon lose also in acidity. The character- 
istic of this monilia in bouillon is to leave the media clear, even 
after very long growth, with a more or less abundant sediment at 
the bottom of the tube. The growth at the surface varies, being 
almost nil if the organism does not grow vigorously in the par- 
ticular media, very heavy if it does. Heavy growths at the 
surface produce a pellicle with a thick collar at the circumference 
which in the process of evaporation of the liquid is drawn out 
into a belt around the inside of the tube. Later this pellicle falls 
to the bottom and a new one takes its place. The superficial 
growth is more apt to have a predominance of mycelium, the 
sediment an excess of yeasts. 

Conc.usions. Bahr’s evidence in favor of regarding sprue as a 
“blastomycotic” infection is as follows: 

1. Yeast cells and mycelial elements are found intracellulary 
in scrapings of the tongue lesions at an early stage of the disease, 
but cannot be found at a later stage in scrapings of the same struc- 
ture when inflammatory symptoms have subsided. 

2. Yeasts are the only organisms found in the deep layers of 
the tongue in microscopic sections; the evidence that this infec- 
tion is not one of recent date receives support from the chronic 
inflammatory changes in the corium of the papille, and from the 
presence of Russell’s bodies in this situation. 

3. The desquamation of the epithelial cells, accompanied by 
subacute inflammation of the]tongue and of the esophagus, are 
changes such as would be expected from a study of the mode of 
growth of the thrush fungus and of its low order of virulence. 

4. A general infection of the intestinal mucus with yeasts was 
found in sprue post-mortems, but no such a general infection in 
26 cases of other chronic wasting diarrheas. 

5. The stools of sprue, their frothy and gaseous character, are 
such as one would expect in a blastomycotic infection of the in- 
testinal canal. 

6. The relapsing nature, the chronicity and latency of the disease, 
are compatible with what is known of the life history of the blasto- 
myces, their periods of attenuated growth and powers of sudden 
recrudescence. 

7. There is no evidence in favor of regarding the sprue yeast 
fungus as being otherwise than identical with the thrush fungus 
(Monilia albicans), an organism possessing a very low pathogenic 
power, but it is possible that under certain conditions, as for instance 
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in the tropics, this power may be greatly augmented. In support 
of this view I may add that it is a well-recognized fact that there are 
numerous varieties of yeasts employed in brewing beer and in making 
wine, and the predominance of one variety in certain districts 
imparts to the local wine its characteristic flavor, which, though 
differing widely from each other in their powers of growth and 
fermentation, yet resemble each other minutely in their morpho- 
logical and cultural character. May it not be that their pathogenic 
as well as their other properties, are capable of being influenced 
by local conditions? 

8. Wasting and anemia, both symptoms of sprue, can be pro- 
duced by continuous intravenous injections of small doses of broth 
cultures of a pathogenic yeast; moreover, a degeneration of the 
hepatic capillary endothelium, apparently similar to that found in 
the sprue spleen, may be produced in these animals by the same 
means. 

9. Diarrhea, atrophy of the lingual papille as in sprue, digestive 
disturbance, and an aphthous ulceration of the mouth are commonly 
found in infants, the subjects of thrush infections in temperate 
Zones. 

10. It is possible that obscure diseases of the alimentary canal 
in children in temperate zones, such as Gee’s celiac diarrhea, are 
of the same nature as sprue in adults in the tropics. A hypothesis 
of this sort would explain the occurrence of sporadic cases of sprue 
in temperate zones. 

11. The local affection of different portions of the digestive tract 
with this fungus would best explain the varying clinical manifes- 
tations of sprue. 

12. To maintain such a hypothesis it is necessary to stipulate 
for a third factor, a predisposing cause, which may exist in the local 
tropical climatic conditions, which favor a more precocious and 
luxuriant growth of all fungi, a matter of common observation 
to all laboratory workers in the tropics. 

I am able to fully corroborate Bahr’s evidence in all save human 
necropsy findings, as yet denied me, and with the exception of his 
statement that the sprue yeast fungus bears no evidence of being 
otherwise than identical with monilia albicans. In this matter we 
are not in accord as far as it may apply to Porto Rico where | 
have described a species, not monilia albicans, present in 100 per 
cent. of my cases of clinically positive sprue. In addition to this 
I have isolated this new species from the centre of a loaf of bread 
from an endemic focus in Porto Rico. 

I therefore offer the following tentative conclusions drawn from 
the work as studied in Porto Rico and described in the body of 
this paper and from the accepted facts presented by authors re- 
garding the human histo-pathology. 
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Concusions. (a) Clinical: 

1. Sprue is usually a mild disease with a veiled picture in which 
intestinal fermentation is usually present, a tendency to spon- 
taneous cure and a ready submissiveness to a non-carbohydrate 
diet. 

2. Tongue lesions are often clinically and histo-pathologically 
indistinguishable from ordinary thrush, a disease due as a rule to 
monilia albicans. 

3. Clinically and histo-pathologically the picture of the tongue 
is projected on through stomach to intestine. 

4. Chronic intoxication supervenes after well-developed sprue, 
and the liver atrophies without cirrhotic changes, secondary anemia 
making its appearance. 

5. The intestinal lesions produce large, acid, frothy, white 
stools with excessive gas production, and full of yeasts. The char- 
acter of these stools does not warrant the belief that serious ulcera- 
tion takes place. 

6. There is a tendency to chronicity and to periods of latency 
in which decided betterment or apparent cure may take place. 

7. Drugs are of little avail save when used symptomatically 
for definite clinical crises and no specific has yet been found. 

(b) Epidemiological: 

1. Sprue is a disease of towns and cities where bread is a staple 
food. 

2. Sprue is apparently rare in the country districts where bread 
is not at least a daily food and where often it is eaten only at long 
intervals. 

3. Family endemics are noticeable. 

4. There seems to be.a racial predisposition to sprue in persons 
of northern birth. 

(c) Biological: 

1. A monilia, not heretofore described, and of undetermined 
species is apparently constantly found in cultures from the inflamed 
tongue or feces of persons suffering from sprue in Porto Rico. 

2. This monilia has been found in the centre of a cooked loaf 
of bread baked in an endemic zone. 

3. This monilia has been found in certain cases of fermentative 
disturbance of the intestine in which the complete picture of sprue 
is not developed. 

4. The monilia is found in only 3 per cent. of persons, apparently 
entirely healthy or, at least, free from any gastro-intestinal dis- 
turbance. 

5. The complement fixation test is positive for all of the reduced 
number of cases of complete sprue in which it has thus far been 
applied and negative for several times that number of persons 
without sprue. 
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6. This monilia is not only productive of mycotic septicemia in 
small laboratory animals injected with virulent culture but will 
produce severe and intractable mycotic ulcers in their tissues 
when they are relatively immunized to the extent of preventing a 
mycotic septicemia. 


THE OCCURRENCE OF SPRUE IN THE UNITED STATES. ' 


By Epwarp J. Woop, M.D., 


WILMINGTON, N. C. 


Tropical sprue, or psilosis, was probably first referred to in 
American literature in the writings of Dr. John Brickell,’ a Dublin 
physician, who was an emissary of the Crown to the Cherokee 
Indians early in the eighteenth century. In his report he discusses 
the diseases of the colony of North Carolina, and in addition to 
yaws he mentions “white flux,’’ which, in all probability, was the 
disease dedcribed in 1776 by Hillary, in Barbadoes, as sprue. The 
identity of this West Indian sprue was never questioned by Sir 
Patrick Manson,’ though Carnegie Brown‘ still contends that true 
sprue is limited in its distribution to tropical and subtropical eastern 
Asia. Fortunately for us many of our medical men, especially 
of the Army Medical Corps, became familiar with true sprue in 
the Philippines, and not only brought back with them this intimate 
acquaintance, but were able to identify the disease known as sprue 
in Porto Rico as true sprue of the East. In recent years many 
observers have suspected that sprue existed in the United States, 
but only in the last decade has anyone had the temerity to actually 
make the diagnosis except in cases invalided from the tropics. The 
return of missionaries from China and Ceylon suffering from sprue 
has given us many opportunities to become familiar with true 
Eastern sprue and to compare it with the milder type of sprue in 
the Southern States. 

In 1905 St. J. B. Graham,°® of Savannah, reported four cases of 
sprue which had originated in Georgia. This observation was based 
on experience in the Philippines, and the correctness of the diagnosis 
‘an hardly be questioned. 

In 1907 H. F. Harris,® of Atlanta, reported a number of cases 
of sprue. Later in that same year Searcy, of Alabama, reported 
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the existence of pellagra, and Harris concluded that he had confused 
the two diseases; but a perusal of his careful report will convince 
anyone that at least some of his cases were sprue, and it is not 
improbable that his cases of pellagra were complicated by sprue. 
In a recent personal communication, Dr. Harris says there exist 
in Georgia cases which exactly correspond to tropical sprue of the 
Kast. 

In 1909 R. Hessler,’ of Logansport, Indiana, published an article 
on sprue, but his experience seems to have been limited to cases 
invalided from the tropics. In 1911 J. K. Simon,’ of New Orleans, 
reported a probable case of sprue. 

In 1912° I called attention to the existence of sprue in the United 
States in connection with the recognition of pellagra. The two 
diseases are greatly confused, for reasons to be mentioned later. 

At the last session of the American Medical Association, Hiatt 
and Allan” reported a number of cases of true sprue. Some of the 
cases were invalided from Porto Rico, but in one instance, at least, 
the case originated in North Carolina and the victim had never 
been out of the state. The most valuable feature of this article 
is the comparison of the disease brought in from the tropics and the 
disease as it occurs in this country. These observers have had the 
opportunity to study the disease from the two sources, and their 
conclusions are most important in settling this disputed point. 

At the School of Tropical Medicine of Tulane University no case 
has yet been observed which originated in the United States, though 
quite a number from the West Indies have been studied. Notably 
among the latter is an unpublished case of Dr. Allan Eustis, with an 
autopsy by Dr. C. W. Duval. The case came from the Charity 
Hospital in New Orleans. 

The place occupied by tropical sprue in medicine at this time is 
most unsettled. Manson, Cantile, Begg, P. H. Bahr, and many 
others, especially of the English observers, count it a definite dis- 
ease entity, while W. E. Musgrave and T. W. Jackson consider it 
a condition or state which may occur in conjunction with or as a 
complication of many of the diarrheal diseases of warm climates. 
This latter position is chiefly justified by the great variability in the 
descriptions of the various writers. Any condition attended with 
stomatitis and diarrhea has at one time or another been diagnosed 
sprue. Such a state of things is most unfortunate, and will probably 
not be corrected until the causative agent of sprue is definitely 
determined. Faulty use of synonyms has added greatly to the 
unsettled place of sprue in medicine. This is well illustrated in the 
use of hill diarrhea as a synonym when a number of observers are 
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quite emphatic that this disease and sprue are not related in any 
sense. Manson gives in his list of the synonyms of sprue, Cochin- 
China diarrhea, while Dr. C. W. Stiles, in a personal communication, 
says that medical zoédlogists understand by this term an infection 
with the Strongyloides stercoralis. This infection was found by 
Dr. Stiles in a number of the Southern States, with a distribution 
almost identical with that of uncinariasis. 

Leonard Rogers,'! in discussing the results obtained by him in 
the treatment of sprue in Calcutta with emetin and a streptococcal 
vaccine, remarks that the vaccine effect was quite striking, and in 
explaining it adds, “ We should bear in mind that sprue is a purely 
clinical term, and there may be more than one causative agent, just 
as in the case of dysentery.” 

The term sprue has been adopted in the nomenclature of diseases 
of the Royal College of Physicians. The word was borrowed by 
Manson from the Dutch word “spruw,” which was used in Java 
to designate the disease. If the original description of Manson is 
followed closely there need hardly arise confusion from the use of 
the term. Unfortunately the word has been so loosely used that it 
has tended to justify the position of those who contend that there 
is no such disease. 

W. E. Musgrave” proves one of the most convincing advocates 
of the view that sprue is merely a condition or state which may 
occur in various intestinal infections. In spite of this in one of his 
cases no parasitic cause was found, and the case must be regarded 
as sprue. 

Mayo Robson" found that in many cases in which the diagnosis of 
sprue had been made, the condition was really a pancreatic disturb- 
ance of an inflammatory type, and that in other cases pancreatic 
involvement formed an important complication. In this connection 
it is interesting to note that Musgrave in one case noted that the 
pancreas was small and presented a dark, muddy appearance, but 
without areas of hemorrhage or necrosis. In another of his cases 
the pancreas was pale and firm. In Eustis’s case the autopsy notes 
by Duval mention a resistance on cutting indicative of interstital 
changes of the pancreas. It seems probable that some cases of 
chronic pancreatitis have been confused with sprue or that in sprue 
the pancreas plays an important role. It is obvious that much 
study is needed to clear up the question of the possible relationship 
of the pancreas to sprue, and that this work must be along the lines 
of histological study of the pancreas and of pancreatic functional 
tests. 

According to the original description of sprue by Manson there 


1 Two Cases of Sprue Treated by Mouth Streptococcal Vaccines and Emetin 
Hydrochloride Hypodermically, Lancet, June 6, 1914. 

12 Sprue, or Psilosis, in Manila, Amer. Med., March 8, 1902. 

13 British Med. Jour., July 27, 1907. 


| 
— 


WOOD: SPRUE IN THE UNITED STATES 695 


is a definite symptomatology which should save much of the present 
unnecessary confusion. It is a chronic disease occurring in the 
tropics and in certain subtropical sections which is characterized 
chiefly by a peculiar type of diarrhea, by stomatitis, by decrease in 
the size of the liver, and by marked secondary anemia. There is 
a tendency to frequent recurrences and the downward course. 
The diarrhea occurs chiefly in the morning hours, and is unattended 
by tenesmus, blood, or mucus. The movements are semiliquid, 
though at times more nearly liquid, acid in reaction, and contain 
much gas. The odor is regarded as peculiarly foul. The color is 
light, due to a colorless reduction product of hydrobilirubin known 
as leukobilirubin. In addition to this the large amount of fat in 
the stool contributes to the light color. The size of the stool is a 
notable point, one which was emphasized by the late J. H. Musser 
as a valuable sign in pancreatic disease. In addition to the failure 
in the absorption of fats it is generally claimed there is a defective 
carbohydrate digestion. P. H. Bahr'* found in his Ceylon cases 
that the fat absorption varied from 70 to 90 per cent., and that there 
was a complete absence of all pancreatic ferments. _ In a case of 
sprue from Porto Rico, Pratt and Spooner” found in addition to the 
intestinal disturbance pancreatic insufficiency which was indicated 
by the Einhorn-Schmidt thymus test and the Sahli glutoid capsule. 
The absorption test showed a fat loss of 45 per cent. and a nitrogen 
loss of 15 per cent. Though the stools were light in color there was 
a definite reaction for hydrobilirubin by the Schmidt test. The 
stools were yellow and voluminous, and contained many oil droplets 
as well as crystals and flakes of fat. It will be noted that these 
observers found a much greater fat loss than did Bahr. In a recent 
personal communication, Dr. Pratt mentions a case of sprue with- 
out pancreatic insufficiency in which the fat loss was found to be 
59 per cent. He thinks that in this case the intestinal lesion is 
probably responsible for the condition. 

The reduction in the size of the liver is not distinctive of sprue, 
as it occurs in other like conditions, as, for example, pellagra. It 
is the result of the general condition of malnutrition. Likewise, 
the anemia and marked prostration are of no particular significance 
from the diagnostic standpoint. 

Sir Lauder Brunton'® makes small mention of the shrinkage of 
the liver or the type of diarrhea, but lays particular stress on the 
aphthous stomatitis. Unfortunately, there is as much diversity 
in the description of the mouth symptoms as of the character of the 
feces. The original account of Manson is the most accurate, and 
should be followed. He recognizes definite stages through which 
the inflammatory process passes. In the beginning there is simple 


14 Soc. Trop. Med. and Hyg., London, 1914. 
16 Jour. Amer. Med. Assn., lix, No. 3. 
6 Edinburgh Med. Jour., 1900. 
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hyperemia, which is followed by denudation of the epithelium, and 
this, in turn, is followed by the formation of minute herpetic ves- 
icles which occur singly or in groups, and are surrounded by inflam- 
matory areole. ‘The vesicles.rupture, leaving small, superficial 
erosions which are very painful. Congestion and swelling of the 
fungiform papille, particularly about the tip and edges of the tongue 
as well as superficial cracks on the dorsum, are also mentioned. 
From this account of Manson the various writers have departed 
in varying degree. Most writers are content if there is glossitis 
or esophagitis to pass over the further consideration of the degree 
or kind of process and count it a positive symptom. Because of this 
lack of accuracy there is great confusion with a number of condi- 
tions, but chiefly with pellagra. It is to be recalled that in pellagra, 
as a rule, there does not occur definite ulceration, though Crombie’s 
molar ulcer has been noted by H. F. Harris. There is no reference 
in sprue literature to salivation, which is so conspicuous a symptom 
in pellagra. The pain from glossitis, pharyngitis, and esophagitis 
is much more acute in pellagra than in sprue. 

W. Allan" has called attention to the marked similarity of the 
symptoms of amebic dysentery and pellagra when the skin erup- 
tion of the latter is absent. This same warning should be mentioned 
in connection with the differentiation of amebic dysentery and sprue. 
This difficulty is made the greater by the fact that sprue may com- 
plicate amebic dysentery. In amebic dysentery the simple fact 
of the occurrence of stomatitis and diarrhea (the two symptoms so 
often counted sufficient for a diagnosis of sprue) will lead to error 
without a study of the feces. 

The disease most frequently confused with sprue is pellagra, and 
it is this fact which justifies this report. There is so much similarity 
in a portion of the disease picture of sprue that some writers, notably 
J. Burnet,'® of Edinburgh, and C. E. Stewart" argue that the two 
are in reality one and the same. 

In the United States the diagnosis of pellagra in the absence of 
skin lesions is made with considerable possibility of error. It may 
be that in those countries where the disease has occurred for a much 
longer period, the medical profession has acquired more skill in 
its recognition, basing their opinions on signs other than the skin 
manifestations. For the present, at least, we are not justified in 
making such a diagnosis without skin lesions unless the history 
of a past outbreak is quite definite. In reviewing my cases, which 
began in 1905 and include several hundred, I find that at the time 
of examination the skin lesions were wanting in a large number, 
and a note is made leaving doubt as to the correctness of the diag- 
nosis. In following up these cases it is interesting to note that a 


17 New York Med. Jour., December 18, 1909. 
18 Jour. Amer. Med. Assn. (Abs.), August 9, 1911. 
19 Tr. XVII Intern. Med. Cong., 1913, Sec. XXI, Trop. Med. 
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considerable proportion never developed the necessary symptom 
for such a diagnosis. A number have died of other diseases and only 
a comparatively small portion were cases of pellagra. A large part 
of these cases we now know suffered from tropical sprue, which was 
supposed not to occur in this country. Emphasis should be placed 
on the fact that in spite of an experience of several hundred cases 
of pellagra, extending over a period of ten years, any diagnosis 
made in the absence of skin lesions at that time was simply guess- 
work, 

In an editorial in the London Journal of Tropical Medicine and 
Hygiene» the question of the probability of the identity of sprue 
and pellagra is strongly argued. The writer finds a marked simi- 
larity in the stools in both diseases as well as indicanuria and patho- 
logical changes in the intestinal tract which closely resemble one 
another. ‘Tuczek found in pellagra an attenuation of the intestinal 
wall as a result of atrophy of the muscular coat and also occasional 
hyperemia and ulceration of the large intestine. The editorial 
notes, further, that in sprue the mucosa is almost entirely destroyed 
and is replaced by a structureless substance containing leukocytes. 
The submucosa appears much thickened and fibrous tissue is abun- 
dant. The muscular coat is greatly thinned. The argument is 
concluded by the statement that the gastro-intestinal symptoms 
which are prominent in both conditions are strikingly alike, and that 
results obtained from examination of the gastric contents, stools, 
blood, and urine reveal almost identical conditions. The writer 
thinks that the nervous and mental symptoms which occur in 
some cases of pellagra have been given undue prominence. Singer,”! 
working with the Thompson-McFadden Pellagra Commission, 
found the incidence of pellagrous insanity to be 40 per cent., which 
is much lower than the incidence in my own cases in North Carolina. 
This observer regarded the nervous manifestations as toxic, sub- 
siding with the disease activity. The definite cord degenerations, 
so well described by Tuczek” and so abundantly confirmed in this 
country in the few years in which such study has been possible, 
would throw the weight of evidence on the side of a disease to be 
ranked with syphilis, which it more closely resembles than any other. 
In one of our earlier cases there was definite degeneration of the 
columns of Goll and Burdach in the dorsal and lumbar cord. The 
patient was a negress, aged seventeen years, who was suffering the 
first outbreak. It is not reasonable to assume that reparation of 
this organic change would have occurred had she not succumbed. 
As a rule, organic nervous change does not occur until the victim 
of pellagra has suffered at least three outbreaks. When it does occur 
as a consequence of some toxic action it can be counted that the 

20 Jour. Trop. Med. Hyg., London, September 15, 1913. 


21 First Progress Report of the Thompson-McFadden Pellagra Commission. 
22 Klin. u. Anatom. Studien iiber die Pellagra, 1893. 


4 


698 WOOD: SPRUE IN THE UNITED STATES 


disease has reached the stage from which there is no recovery. 
While there is a toxic pellagrous psychosis unattended by any 
definite cerebral lesion, it is to be remembered that the spinal cord 
alone does not bear the brunt of the whole process. The growing 
tendency to make light of the nervous consequences of pellagra 
is to be deplored. Equally as much so as syphilis does pellagra 
attack the nervous system, and it might not be going too far to say, 
more so. It is probably in this one feature that we see the most 
distinctive difference between pellagra and sprue, for in the latter 
the nervous system does not suffer. 

In the beginning of the process it is often difficult to distinguish 
pellagra from sprue. Harris noted that in some of his cases the feces 
were typical of the sprue type, though the eruption of pellagra was 
present. It must be remembered in this connection that sprue 
may complicate pellagra. As a rule, the diarrhea of the two dis- 
eases may be readily distinguished. In pellagra the feces are gener- 
ally more fluid, darker in color, not limited to the early hours of the 
day, and attended with more or less tenesmus and mucus. In sprue 
the stool is much larger than normal, quite light in color, acid in 
reaction, containing much gas, and usually occurring in the early 
hours of the day. The essential differences, however, are to be 
found in a chemical study of the feces. For this purpose we used the 
Schmidt test diet to determine the ratio between the fats and nitro- 
gen intake and the output in the feces. In this work we were 
guided largely by the advice of Dr. J. H. Pratt.% We feel justified 
in the assertion that in pellagra the fat loss and the nitrogen loss 
in the feces are not abnormal. In one case of great gravity, which 
resulted in the death of the patient a few days after the observation, 
we found that the fat loss was 5 per cent. and the nitrogen loss 
7 per cent. In another case of long standing the fat loss reached 
17 per cent. and the nitrogen loss was 6.63 per cent. In sprue the 
findings are quite different. It will be recalled that Sir Lauder 
Brunton, Begg, Mayo Robson, and others found evidences of 
pancreatic inactivity or actual disease in spure. J. H. Pratt has 
called attention to the danger of error in counting a pancreas which 
is found on examination to be increased in hardness as a diseased 
organ. A number of these observers have noted the macroscopic 
findings of interstitial changes in the pancreas, but this alone should 
not constitute sufficient evidence of organic change. Oftentimes 
such an organ is capable of full function in spite of this apparent 
overgrowth of connective tissue. Begg thought that the failure 
of his yellowed santonin treatment in certain cases was due to com- 
plications, chief among which was pancreatitis. Cammidge found 
that in the urine and feces of fourteen cases pancreatitis occurred 
six times. 

With all of this evidence pointing so strongly to a disturbance 
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of the pancreas in sprue we carefully studied a number of cases of 
pellagra to determine this possible relationship. Our findings were 
entirely in accord with those of Myers and Fine™ working with the 
Thompson-McFadden Pellagra Commission. They found that 
in pellagra there was practically normal utilization of the various 
foodstuffs. The fat utilization was good in all cases, though in 
three of their series of fifteen it was slightly below normal. At 
times we find the stools in pellagra to be acid. The Sahli glutoid 
‘apsule test in one case showed no return in the urine in five hours, 
and in this case there was an excess of meat fibers, but we found this 
to be exceptional. As a rule, the salicyluric acid appears in the 
urine in the normal time, the meat fibers are absent. The Schmidt 
beef-nucleus test, using the silk-gauze bags, was frequently tried, 
and in no case were there any nuclei to be found on sectioning and 
staining with eosin and hematoxylin. The test for trypsin showed 
its presence. 

Observers in the tropics hitherto have been unable in many cases 
to distinguish between sprue and pellagra because of the absence 
of the skin lesions. The skin lesions of pellagra occupy only a small 
fractional part of the time of the outbreak, or may be so trivial as to 
be entirely overlooked. Such confusion may be avoided by a study 
of the feces. A fatty diarrhea alone would be the best single symp- 
tom for the diagnosis of sprue. 

Summary. 1. Tropical sprue occurs in the Southern States, 
where it is frequently confused with pellagra. 

2. Sprue is a definite disease entity with a definite symptomatol- 
ogy, which when followed should cause no difficulty in diagnosis. 

3. There is much evidence tending to justify a further study in 
order to determine whether the characteristic sprue stool is or is 
not due to a lesion of the pancreas. The deficiency of pancreatic 
function in sprue may be due to actual pancreatic change, or a dis- 
turbed intestinal function may play a part in the findings. 

4. The only certain means of differentiation between pellagra 
and sprue is a study of the feces. Fatty stools with great fat and 
nitrogen loss are characteristic of sprue, while in pellagra the fat 
and nitrogen absorption are about normal even in spite of the 
diarrhea. 

5. Sprue may complicate any of the intestinal diseases and add 
to the confusion in diagnosis, therefore, for the present at least, 
the diagnosis of pellagra should not be made in the absence of skin 
lesions except when the history of a former outbreak is definite. 

I am especially indebted to Professor Isadore Dyer, of Tulane 
University School of Medicine, and to the librarian of that school 
for many kindnesses. To Mr. George I’. Catlett I am indebted for 
material help in definitely determining the chemical differences 
in the stools of pellagra and sprue. 
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GANGRENE OF THE LUNG. 


By GreorGce Doucias Heap, B.S., M.D., 


ASSOCIATE PROFESSOR OF MEDICINE, UNIVERSITY OF MINNESOTA. 


Tue diagnosis of gangrene of the lung is usually made without 
difficulty, provided the sputum and breath of the patient give out 
the characteristic, penetrating, fetid smell of decaying or burned 
flesh. In those cases where no such foul odor is present, and autops) 
findings indicate that a considerable percentage of the cases fall 
into this group, the recognition of the nature of the pulmonary 
lesion is very difficult, and the diagnosis is usually made at autopsy. 

In the following case the diagnosis of gangrene of the lung was 
made by plunging a long exploring needle into the area of lung 
involved and withdrawing about 5 c.c. of dark-colored fluid having 
the typical smell of gangrene and containing cellular elements of a 
peculiar type. Without this evidence the diagnosis of gangrene 
of the lung could not have been made, since neither the breath of 
the patient nor the sputum coughed up gave out an odor suggestive 
of gangrene. 

This case also illustrates the value of this procedure in establishing 
the diagnosis of gangrene of the lung. 

A case of typhoid fever complicated by thrombosis of the right 
femoral vein and gangrene of the base of the right lung terminating in 
death; Matt. H., aged thirty-three years, male, laborer, Bohemian, 
was admitted to the Minneapolis City Hospital December 12, 
1905, complaining of cough and high fever. His family and personal 
history were both negative, except a five weeks’ sickness three years 
before admission, the nature of which he was ignorant. He drinks 
and smokes moderately. 

Patient’s present illness dates back three weeks prior to his 
admission. He was working in the flour mills at the time. The 
patient was so ill and understood English so poorly that the details 
of his illness could not be secured. It was learned that he had had 
high fever, considerable cough, and some pain in his chest; that at 
times he had been delirious, and for the last week had been growing 
gradually worse. 

The patient was a well-nourished, hardy looking laboring man; 
was nervous and restless; marked jactitation of arms and legs; 
pupils equal; foul breath; sordes on lips and teeth; heavily coated, 
dry tongue; semidelirious; respirations rapid and labored; some 
cough, with tenacious bloody sputum; pulse 110, temperature 1(4. 

A careful physical examination was negative for organic disease 
outside of the lungs and the evidence of typhoid fever. 

Posteriorly in the midscapular region upon the right side the 
percussion note was impaired at a point 3 cm. above the angle of the 
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scapula, changing to a dull note from the angle of the scapula 
downward. ‘The area of dulness was not movable. Vocal fremitus 
was not increased over this area of dulness. The breath sounds 
were suppressed in the area of dulness. A few fine moist rales 
could be heard on cough or forced breathing over this area. No 
tubular breathing could be heard. 

The heart was negative; vessel walls somewhat thickened; 
abdomen moderately tympanitic; spleen not palpable. Leukocyte 
count 6200. Urine: no albumin, no sugar, no casts. Widal 
reaction positive. Sputum contained red blood cells and diplococci, 
but no tubercle bacilli. 

The clinical diagnosis of typhoid fever was made, but the con- 
dition in the right chest was puzzling. 

The patient remained in the hospital until his death—fourteen 
days. During this time he ran a high fever; ranging between 
100.2° and 105°. Pulse 100 to 130. He was delirious much of the 
time, and extremely restless. His eough was persistent, at times 
paroxysmal and severe. The sputum was at times blood-tinged. 
At no time was there any odor to the sputum or the breath of the 
patient suggesting gangrene of the lung. 

The bedside notes upon the lung condition at various dates 
during the illness were as follows: 

Note of December 14: “Area of dulness in base of right lung is 
still present. Vocal fremitus is lost over this area. Bronchophony 
diminished. Many fine moist rales are interspersed with an occa- 
sional high-pitched sibilant rale heard in the area of dulness. These 
rales are most marked just below the angle of the scapula.”’ 

Note of December 15: “Area of dulness in right lung is 
unchanged. Vocal fremitus is absent over area of dulness. In 
this area on quiet breathing a friction-like, crackling sound can be 
heard close to the ear, most marked at the angle of the scapula. On 
deep inspiration and cough one hears over the area of dulness many 
coarse moist rales and an occasional sibilant rale. The upper part 
of the right lung and left lung exhibit no important physical sigus.”’ 

The diagnostic comment upon the lung condition at this date 
reads as follows: 

“The irregularity in the course of the temperature, the prolonged 
history of the illness, the absence of leukocytosis, and the absence 
of the usual physical signs of lobar pneumonia suggest strongly a 
tuberculous lesion in the base of the right lung. The sputum, 
however, is negative for tubercle bacilli. It is possible that we may 
be dealing with a massive pneumonia, or a lobar pneumonia com- 
plicated by a pleuritis with a thickened shaggy pleura, masking 
the distinctive signs of the lung consolidation. That the dulness 
is not due to an accumulation of fluid in the right pleural cavity is 
probable because of the presence of the pleural friction rub and 
the absence of movable dulness. There is no etiological factor 
to suggest infarct.”’ 
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Note of December 16: “Sputum still bloody. Area of dulness 
in base of right lung as before. Absolute dulness begins about the 
angle of the scapula behind, at the posterior axillary line about the 
eighth interspace. Vocal fremitus is absent over dulness. Distant 
tubular breathing is suggested on auscultation. Many moist 
rales heard in base of left lung posteriorly; anteriorly over the 
fifth interspace a pronounced friction rub can be heard which is 
sharply localized between the parasternal and the left nipple lines.” 

Note of December 21: “When the patient lies on his left side 
the area of absolute dulness extends practically in a transverse 
line, around the right chest, beginning at the fifth interspace in 
front, in the sixth interspace in the postaxillary line, and at the 
angle of the scapula posteriorly. 

Over area of dulness many loud moist rales can be heard with an 
occasional loud friction rub. Above the area of dulness even up 
to the apex of the lung, loud bubbling moist rales can be heard.” 

Today after the examination a long exploring needle of good 
caliber was introduced into the right chest just below the angle 
of the scapula posteriorly and over the area of dulness; 10 c.c. of a 
dark, chocolate-colored fluid were withdrawn (see Plate). The odor 
of this fluid was foul, and suggested at once gangrene of the lung. 
It contained (a) a few red cells, (b) a moderate number of leukocytes, 
(c) a moderate number of large mononuclear cells varying in size, 
the largest being about three to five times the size of leukocytes. 
In the protoplasm of these cells were many black pigment granules 
(Plate, A). Many black pigment granules were also seen free in 
the fluid and also in some of the leukocytes (Plate, B and D). 
These large mononuclear cells with pigment particles were alveolar 
epithelium undergoing degeneration. Some of these showed a 
thick cell membrane. The nucleus could not clearly be made out 
in many of them (Plate, F). 

The diagnosis of gangrene of the lung was made upon the odor 
and character of the fluid withdrawn, and the patient was referred 
to the surgical side. 

A lung drainage operation was done by Dr. J. C. Stewart. There 
was no fluid in the pleural cavity. The lower lobe of the right lung 
was gangrenous, soft, and friable. A foul-smelling, dark, grumous- 
looking fluid exuded when explored with the examining finger. 
Drainage from the gangrenous lung by tube was established. 

The patient’s condition remained unchanged after operation, 
except that the distressing spasmodic cough subsided and the 
temperature was not so high. The patient continued to lose 
strength, developed a talkative delirium, and died upon the fifteenth 
day after admission. 

Postmortem diagnosis made twelve hours after death: 

(a) Typhoid fever in fifth week with multiple ulcers in the ileum 
partially healed. 
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(b) Gangrene of lower lobe of right lung. Middle lobe of right 
lung collapsed. 

(ec) Embolism of branch of pulmonary artery with partially 
organized thrombus in vessel leading to gangrenous area. Ends 
of vessels in gangrenous lung area eroded. 

(d) Thrombosis of right femoral vein, with organized thrombus 
of three or four weeks’ standing. 

(e) Adherent pleuritis of left pleura. 

(f) Typhoid spleen. 


THE LUETIN REACTION IN THE DIAGNOSIS OF TERTIARY 
AND LATENT SYPHILIS. 


By Frepertc M. Hanes, M.D., 


PROFESSOR OF THERAPEUTICS, MEDICAL COLLEGE OF VIRGINIA, RICHMOND, VIRGINIA. 


THE present report will concern itself largely with the aid which 
the luetin reaction offers in the diagnosis of tertiary and latent 
syphilis. The internist sees relatively little of primary and secondary 
syphilis, but he is constantly called upon to differentiate from other 
diseases the late manisfestations of syphilis of the various viscera. 
Syphilis of the heart and bloodvessels, of the larynx, of the lungs, 
mediastinal gummata, syphilis of the liver and spleen, syphilitic 
ulcerations of the mucous membranes, syphilis of the bones and 
joints, syphilis of the nervous system—these and many other 
of the internal manifestations of syphilis must often be weighed 
in differential diagnosis. 

The renaissance in the study of syphilis which had its inception 
with Schaudinn’s discovery of the Treponema pallidum, and which 
has received such tremendous impetus through the use of the 
Wassermann reaction and Ehrlich’s salvarsan preparations, has 
not alone emphasized anew the astoundingly protein character 
of syphilitic manifestations, but has established new syndromes 
of syphilitic disease. As proof of this one has only to compare 
our present conceptions of cardiac and aortic syphilis with the 
teachings of less than a decade ago. Here, as in other fields, clinical 
pictures have been defined and clarified and certainty has replaced 
speculation. 

Perfection of our diagnostic means, however, has not yet been 
attained. The Wassermann reaction has proved itself an invaluable 
and reliable adjunct to clinical observation, and when unequivocally 
positive, may be regarded as diagnostic of the presence of syphilis. 
Negative Wassermann reactions, on the other hand, are of limited 
value, for experience has shown that by no means every syphilitic 
patient gives a positive Wassermann reaction. This is especially 
true of the late visceral lesions, and fortunately it is in just this 
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class of cases, who from their history and clinical condition incur 
the suspicion of syphilis and in whom the Wassermann reaction 
may be negative that the luetin test of Noguchi finds its most 
valuable application. 

Luetin as prepared originally by Noguchi, and now manufactured 
by Parke, Davis & Co., and H. K. Mulford Company is a suspension 
of dead spirochetes obtained by emulsifying the medium in which 
the organisms have been cultivated with salt solution; the prepara- 
tion is then heated in the usual way and preserved by the addition 
of 0.25 per cent. tricresol. As a test for syphilis, 0.04 c.c. of this 
preparation is injected intradermally (not hypodermically) with a 
fine hypodermic needle. A tuberculin syringe is very convenient 
for the injection. 

It should be clearly understood that the luetin and Wassermann 
reactions do not depend upon the same biological conditions of the 
body for their production. The exact mechanism of the Wasser- 
mann reaction is unknown, but it is certainly dependent upon 
some definite alteration of the blood serum whereby a certain non- 
specific antigen is fixed in some way to complement. The luetin 
reaction, on the contrary, is a test of specific cutaneous hyper- 
sensitiveness or allergy, and would seem to be a cellular reaction. 
Luetin is exactly analogous to tuberculin in its cutaneous action, 
and is one of a constantly increasing group of preparations devised 
for the detection of specific cutaneous hypersensitiveness due to 
general infection. Mallein, tvphoidin, and streptothricin are other 
examples. A discussion of this interesting group of reactions will 
be found in the recent article by Gay,! and need not detain us at 
this time. 

If one bears in mind, then, that the luetin and Wassermann 
reactions, though often mutually corroborative, are never competi- 
tive, and that the finding of a positive luetin and a negative Wasser- 
mann reaction in the same patient involves no essential incongruity, 
it will simplify the problem of adjudging the value of luetin as a 
test for syphilis. 

Noguchi and others to whom he has sent his preparation have 
studied the luetin reaction in the various stages of syphilis for 
the past three years, and during this time a considerable volume 
of evidence has accumulated. Noguchi? has recently summed 
up this evidence as follows: “In primary syphilis the luetin reaction 
is positive in less than 30 per cent. of cases and the reaction is mild 
in type. In secondary syphilis about 40 per cent. of 630 cases gave 
positive reactions, and here too the reactions were not pronounced. 
In congenital syphilis about 70 per cent. of cases reacted positively. 
In tabes and general paresis 60 per cent. gave positive reactions, 


1 Amer. Jour. Scr., 1915, exlix, 157. 
2 New York Med. Jour., 1914, p. 349. 
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whereas in tertiary syphilis 90 per cent. gave positive luetin tests 
and the reactions were very intense.” 

It will thus be seen that as a test for syphilis in the primary and 
secondary stages the luetin test is inferior to the Wassermann 
reaction; in tertiary and latent syphilis, however, the luetin test 
has proved very reliable, and, indeed, it is in just this class of cases, 
which constitute by far the larger part of the syphilitic patients 
who present themselves to the internist for diagnosis, and in which 
the Wassermann reaction is not infrequently negative, that the luetin 
test finds its most useful application. I shall illustrate this point 
later with several instructive cases. 

The technique of the luetin test is simple, but its correct inter- 
pretation requires some experience with the reaction. With the 
luetin kindly furnished me by Dr. Noguchi, 0.04 c.c. diluted with 
an equal quantity of salt solution was injected intradermally, care 
being exercised to make the injection into and not beneath the skin. 
The reaction will not occur typically if the material is injected 
hypodermically. Most of my experience has been with the original 
luetin of Noguchi, but recently several manufacturers have furnished 
me with their products, and I have carried out a series of parallel 
tests, using the well-proved luetin of Noguchi as a control. Briefly, 
one may say that the luetin of the manufacturers seems reliable 
(Figs. 3,5 and 6). The size of the dose of luetin employed is of 
importance, for if too much is used non-specific inflammation is 
produced, which though never typical of the luetin reaction, may 
yet prove confusing. Several instances of this have come to my 
notice recently, and observation of these cases at intervals over a 
ten-day period convinced me of the non-specific character of the 
reactions, a conclusion which was supported by the negative luetin 
tests subsequently performed. 

The luetin reaction varies somewhat in character in various 
patients, though always, in my experience, exhibiting constant 
characteristics in the same patient when several tests are performed. 
I have performed three tests at intervals of one month or more in 
several patients and the reactions have always been identical in 
type. This is a point of some importance in judging the specificity 
of the luetin test. 

The reaction usually develops promptly in twenty-four to forty- 
eight hours, though it may be delayed or latent in type, developing 
ten days or two weeks after the injection. I have in one instance 
seen a typical reaction develop twenty-one days after the injection, 
the arm in the meantime having an absolutely normal appearance 
and showing no trace of the injection. This curious and interesting 
phenomenon should always be borne in mind when pronouncing 
upon the negative or positive character of a test. When negative 
the injection site shows as a maximum reaction a nodule the size 
of a match-head or smaller. This subsides promptly and never 
pustulates. 
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The positive reaction begins by the development of an intensely 
congested and reddened nodule, varying roughly from a green pea 
to a cherry in size (Fig. 1). This nodule is surrounded by an area 
of inflammation which seldom exceeds 1 cm. in diameter, though 
occasionally larger. The inflammatory nodule is scarcely painful 
at all, constrasting strongly in this respect with pyogenic inflam- 
mations. In an experience of more than 200 injections I have had 
no patient complain of the reaction causing more than negligible 
pain, and one is frequently surprised at the apparent absence of 
pain when the nodule is palpated. This inflammatory nodule 
may represent the entire reaction, persisting for a week and slowly 
subsiding; but this is rarely true, the great majority of the reactions 
progressing through two characteristics later stages. The centre 


Fic. 1.—Twenty-four hour luetin reaction. 


of the nodule softens after a few days (Fig. 2), ruptures (Fig. 3) 
and discharges a few drops of thick, purulent material which under 
the microscope shows no bacteria. A scab now forms and the 
pustule undergoes a retrogression. As it diminishes in size the 
skin over the entire inflamed area alowly desquamates (Figs. 4 
and 5). These various stages of the reaction are repeated with 
great regularity, and give to the test a very characteristic picture. 
The reaction gradually subsides in from ten days to three weeks, 
leaving a slight pigmentation, but, as a rule, no- permanent scarring. 

Having thus briefly defined the limitations of the luetin test and 
described the characteristics of the reactions, we may proceed to a 
consideration of certain illustrative clinical cases. The luetin test, 
like the Wassermann reaction, has but slight negative value. When 
positive, however, it is in my experience diagnostic of syphilis. 
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The most suitable cases for accurately testing the reliability of 
luetin are those presenting external evidence of tertiary syphilis 


Fic. 2.—Reaction at end of three days. The nodule has softened and is on the 
point of discharging. 


Fic. 3.—Pustule stage of the luetin reaction. (Noguchi luetin above.) 


in the form of gummata or gummatous ulcerations. Of such cases 
I have tested fourteen with luetin, and in every instance the reaction 
was frankly positive, and all gave positive Wassermann reactions, 


| 
| 
* 
| 
| 
| 
4 
4 
- 


708 HANES: THE LUETIN REACTION IN SYPHILIS 


One very instructive case is worthy of note. The patient was a 
colored man aged twenty-three years, who presented himself with 
a large ulcerated area over the manubrium. He had been under 


Fic. 4.—Final stage of the reaction. The nodule has pustulated, a scab has formed 
and the area of inflammation is desquamating. 


Fic. 5.—Twenty-four hour luetin reactions. (Noguchi luetin above.) 


treatment for this ulcer in a hospital, mercury inunctions being 
given for the supposedly syphilitic lesion. A Wassermann test 
was done and was negative, but because of the previous mercury 
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treatment this could not be accepted as final. Two luetin tests 
were performed, the second four weeks after the first, and both 
were negative. These tests threw considerable doubt upon the 
correctness of the original diagnosis of the syphilitic ulcer, but 
mercury inunctions with potassium iodide were given and the 
ulcer was dressed with ungent. hydrarg. After one month of this 
vigorous treatment the ulceration showed very little indication 
of healing, and it was felt that since the therapeutic test confirmed 
the results of the Wassermann and luetin tests the original clinical 
diagnosis was incorrect. 

For the internist the most important group of syphilitic cases 
are those presenting clinical evidence of visceral syphilis. My own 
experience with the luetin test has been largely confined to medical 
cases presenting themselves for diagnosis with symptoms which 
suggested visceral syphilitic lesions. Much of the present work 
has been done upon negro patients who from the tremendous 
prevalence of syphilis among them offer a most favorable material 
for such a study. One is impressed with the frequency of severe 
heart and vascular lesions in negro patients under forty-five years 
of age. The lesions are almost uniformly situated at the aortic 
valve, and in addition there are usually symptoms and signs of aortic 
disease. On purely clinical grounds aortic valve disease and aortitis 
with dilitation, occurring in young or middle-aged people, have 
long been regarded as almost certain evidence of syphilis. There 
are, of course, exceptions to this, as in the case of certain forms of 
pyogenic malignant endocarditis due to Pneumococcus or Strepto- 
coccus pyogenes aid viridans, but these cases rarely survive, and 
therefore seldom enter into the differential diagnosis of chronic 
aortic valve disease in the middle aged. 

Twelve cases in which the history, symptoms, and physical 
findings justified the diagnosis of cardiac and vascular syphilis 
have been studied with the aid of the Wassermann and luetin tests. 
These cases were seen from seven to twenty-five years after their 
probable infection and thus fali into the group of tertiary visceral 
syphilis. Of these twelve cases all gave positive luetin reactions, 
whereas only seven yielded positive Wassermanns. Several of these 
cases will be detailed, for the subject of cardiac and vascular syphilis 
is one of great importance, as has been recently emphasized anew 
by the excellent studies of Brooks.’ 

Recently a colleague of mine stated that he had under his care 
a man, aged twenty-six years, with severe double aortic valve dis- 
sase with retromanubrial dulness and slight tracheal tug, in whom 
the Wassermann reaction was negative. He had been unable to 
elicit any history of tonsillitis, acute rheumatism, or chorea, and 
there was no history of acute endocarditis. He felt that the case 


3 AmeER. Jour. MeEpb. Sct., 1913, exlvii. 
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was syphilitic despite the negative Wassermann, and referred him 
to me for a luetin test, which was frankly positive. 

A second case illustrating the point just made is as follows: 
J. H., a colored man, aged thirty-two years, came complaining of 
pain in the chest under the sternum, which became worse at night, 
nervousness, and pain in the lumbosacral region. He admitted 
having had syphilis ten years ago, and treatment was taken for 
two months. On physical examination there was general glanular 
enlargement of moderate degree, both epitrochlears being enlarged, 
the heart was slightly enlarged, the relative cardiac dulness reaching 
1 cm. beyond the nipple line, and there was definite retromanubrial 
impairment. No pulsation was visible in the aortic area. There 
was a diastolic aortic murmur and the second aortic sound was 
accentuated. A slight tracheal tug could be felt. The pain in the 
lumbosacral region was quite severe, but no local cause for this 
could be demonstrated. This is a condition which I have seen 
frequently in syphilitics, and it is relieved so promptly by vigorous 
antisyphilitic treatment that it would seem to be of luetic origin. 
The Wassermann reaction was negative. <A luetin test was done on 
December 5 and December 18. The reaction was strongly positive, 
as evidenced by an intensely inflamed nodule, the size of a cherry, 
which pustulated on the fifth day. The reaction slowly subsided, 
but a slight nodule was palpable after one month. 

A third and final case from this group will illustrate the value of 
the luetin reaction in differentiating aortic and vascular disease 
due to syphilis from atherosclerosis of the usual type. 

J. S., aged forty-eight years, came complaining of headaches, 
“pains around the heart,”’ and nocturnal frequency of urination. 
Of importance in his past history was an attack of what seems to 
have been syphilis at the age of twenty-four years. He was under 
treatment for eight months, and says he has never had any trouble 
since. 

Briefly, his physical examination revealed a thin, poorly nourished 
man with thickened peripheral arteries and a blood-pressure of 
180. No glandular enlargement. The heart was enlarged 1.5 cm. 
to the left of nipple line, and the second aortic sound was loud and 
ringing. There was marked retromanubrial dulness and faint, 
visible pulsation in the second right interspace, together with a 
moderate tracheal tug. The urine showed a distinct cloud of 
albumin with a few hyaline casts. Physical examination was other- 
wise negative. The Wassermann was negative, but two successive 
luetin tests were strongly positive (Fig. 6). 

It would thus seem that the luetin reaction in cardiovascular 
syphilis is very reliable, and that certain cases will give both Wasser- 
mann and luetin reactions, while others show a negative Wassermann 
and positive luetin. Since the Wassermann and luetin reactions do 
not depend upon the same biological conditions for their productions, 
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it is not strange that they sometimes show results which do not 
agree. The work of Vedder and Borden,‘ who examined 744 
inmates of the Soldiers’ Home in Washington, using the Wassermann 
and luetin reactions, is very valuable, for, as they state, 80 per cent. 
of the inmates of the Home are over fifty years of age, and hence 
when syphilitic they almost certainly suffer from tertiary mani- 
festations or the disease is latent. In this class of cases they found 
20 per cent. positive Wassermanns in 744 individuals and 32 per 
cent. positive luetin reactions. Obviously, then, 12 per cent. of 
their cases gave negative Wassermanns and positive luetins. They 
concluded that “the luetin test is therefore more delicate than the 
Wassermann as a routine test in the class of cases we examined, 
that is, tertiary and latent syphilis.” 


Fic. 6.—Comparative luetin reactions at four days. (Noguchi luetin above.) 


It is well to emphasize strongly, however, that the luetin test 
does not seem destined to supplant in any way the Wassermann 
reaction. In late stages of syphilis luetin is a most valuable adjunct 
and will unquestionably demonstrate the presence of syphilis 
in certain cases which do not give a positive Wassermann reaction. 
The Wassermann reaction is applicable to all stages of syphilis 
beyond the primary, whereas the luetin test should be reserved for 
the detection of latent syphilis and the various manifestations 
of tertiary syphilis. The test must be used with discretion and with 
a proper consideration of the history and physical findings. In 
properly selected cases it furnishes information of the greatest 
value and the ease and inexpensiveness of its application strongly 


4 Jour, Am, Med, Assn., 1914, Ixiii, 1750. 


712 HANES: THE LUETIN REACTION IN SYPHILIS 


recommend it. Furthermore, many patients are aware of the 
significance of blood tests, and some resent the implication. This 
is a minor consideration, but the objection does not apply as yet 
to “skin tests.” 

The latent or delayed type oHuetin reaction is of peculiar interest 
and importance. In my series it has occurred in about 3 per cent. 
of cases. Following the injection the skin shows no evidence of 
specific reaction whatsoever. After a period varying from one to 
three weeks a typical luetin nodule develops which passes through 
the stages of pustulation and desquamation described. These 
delayed reactions furnish the strongest proof of the specificity of 
the luetin tests. One of my patients, a white male, aged forty-five 
years, with a history of syphilis contracted seventeen years ago, 
showed a delay of ten days in the appearance of the reaction. After 
three weeks he was given a second luetin test, the Wassermann 
reaction having been reported as negative in the meantime. Again 
there was a delay of nine days before the typical nodule developed. 
Several cases of my series have shown delays of from ten to fourteen 
days in the development of the reaction, and in one case the delay 
was twenty-one days. The character of the inflammatory reaction 
when delayed does not differ at all from the usual prompt response; 
the nodule pustulates, a scab forms, and desquamation ensues. 

From the study of the luetin reaction in two hundred medical 
cases presenting themselves for diagnosis the following conclusions 
are drawn: 

1. The luetin reaction when positive is absolutely specific. | 
have not seen a single positive reaction in a case free from symptoms 
and physical signs of syphilis. 

2. The reaction is of very limited value in other than tertiary 
cases. 

3. The luetin reaction is a more delicate test for latent and 
tertiary syphilis than is the Wassermann reaction. 

4. Patients suffering with visceral syphilis give positive luetin 
reactions with great constancy. This seems especially true of cardio- 
vascular syphilis. 

5. The luetin test represents a distinct advance in the diagnosis 
of syphilis, and is a very helpful supplement to the Wassermann 
test in the diagnosis of tertiary syphilitic lesions. 

To Dr. E. Guy Hopkins, associate professor of pathology, Medical 
College of Virginia, who performed the Wassermann tests upon the 
cases reported in this paper, I am greatly indebted. My thanks 
are‘likewise due to Dr. Hideyo Noguchi, of the Rockefeller Institute, 
who supplied me with abundant luetin for this study. 
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FRIEDLANDER BACILLUS PNEUMONIA: WITH REPORT 
OF CASES. 


By WarkEN R. Sisson, M.D., 


AND 


B. Toompson, M.D., 


BOSTON, MASS. 


(From the Pathological Department and the Medical Clinic of the Peter Bent 
Brigham Hospital.) 


InrropUCTION. Since the Bacillus mucosus capsulatus was 
identified by Friedlander,’ in 1882, its significance in infectious 
diseases, notably pneumonia, has not been well defined. The 
objects of this paper are to present additional evidence concerning 
the relationship between the Bacillus mucosus capsulatus and 
certain cases of acute lobar pneumonia, and to call attention to a 
form of pulmonary disease which is discussed inadequately in modern 
text-books and unrecognized often during life. 

Two quite contradictory views have been held. On the one hand 
Fraenkel,? confirming Sternberg’s* observations, was the first to 
demonstrate that the Pneumococcus lancelatus was the usual 
bacteriological factor in produing pneumonia. He _ believed, 
however, that the Bacillus mucosus capsulatus was undoubtedly 
associated with certain types of this disease as a secondary invader. 
Curry,‘ working more recently on the subject, concurred essentially 
with this opinion. Weichselbaum,® on the other hand, while 
recognizing that the pneumococcus was the chief etiological agent 
in pneumonia, believed that about 5.5 per cent. of all cases of 
“croupous” pneumonia were caused solely by the Bacillus mucosus 
capsulatus. Honl® believed the percentage to be somewhat higher 
(S to 10 per cent.). Marchand and his pupils also entertained 
the opinion of Weichselbaum, and were the first to give definite 
pathological facts in its support. The same contradictory state- 
ments are still found in medical text-books. Osler,’ speaking of 
the Bacillus mucosus capsulatus as an etiological agent in pneu- 
monia, says “it may cause bronchopneumonia and other infections, 
and is not a cause of genuine lobar pneumonia.” Allbutt® states 
that the “pneumobacillus” is found in the lung tissue, producing 
an acute inflammation, but of the bronchopneumonic type, rather 


1 Virchows Arch. f. path. Anat., 1882, Ixxxvii, 319; Fortschr. d. Med., 1883, i, 715. 
2 Ztschr. f. klin. Med., 1886, ii, 437. 

* Trans. Path. Soc. of Phila., 1883-1885, p. 182. 

4 Jour. Exper. Med., 1899, iv, 169. 5 Med. Jahrb., 1886, 483, 

6 Lubarsch and Ostertag, Allg. Path., 1896, i, 677. 

7 Principles and Practice of Med., 1912, 8th ed., 77, 

8 System of Med., 1909, v, 196, 
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than the lobar. Osler and McCrae in their recent System of Med- 
icine (1914) make no reference to the possible relation between 
pneumonia and the Bacillus mucosus capsulatus. Striimpell,° 
Krehl,!° and Lord," on the other hand, are of the opinion that this 
organism may cause a definite form of lobar pneumonia. Thus it is 
seen from the review of the literature that the prevailing opinion 
is that a lobar pneumonia of the so-called Friedlander type exists. 

EXPERIMENTAL Work. The experimental work on the subject 
of “Friedlinder”’ pneumonia is surprisingly meager. The work of 
Kokawa"™ is altogether too incomplete to base any conclusions 
upon. This author experimented on eight guinea-pigs and seven 
rabbits, and in two instances, after the injection of a bouillon culture 
of the Bacillus mucosus capsulatus directly into the lung, thus 
introducing the element of trauma, found lesions resembling those 
seeninman. In one of these cases the exudate from the lung showed 
the presence of cocci associated with the Bacillus mucosus capsul- 
atus. In one instance an intratracheal injection gave small micro- 
scopic foci of bronchopneumonia. Other experiments made in the 
same way gave negative results. Lamar and Meltzer more 
recently have reproduced the disease successfully in two dogs after 
intrabronchial insufflation of a culture of the Bacillus mucosus 
capsulatus. 

Previous CLINICAL AND PATHOLOGICAL OBSERVATIONS. A con- 
siderable number of cases of so-called “ Friedlinder’s’”’ pneumonia 
have been reported thus far in the literature. Relatively few of 
these, however, can be utilized to establish the relationship between 
pneumonia and the Bacillus mucosus capsulatus. A large number 
of cases have no accompanying protocols and the diagnosis is often 
based on inadequate clinical and pathological findings. Cultural 
findings from the blood, sputum, or lung exudate are by no means 
sufficient evidence to establish the etiology of pneumonia. This 
has been pointed out by Weichselbaum, Smith, and others. Cover- 
glass preparations from the lung exudate, cultures from the blood, 
antemortem and postmortem, cultures from lung puncture, and 
sections from the lungs stained by Gram’s method, offer more 
reliable evidence for the correct diagnosis. Even these methods 
may not determine conclusively the organism that is the original 
cause of the condition. The rapid growth of the Bacillus mucosus 
capsulatus may obscure the presence of cocci in a short time. This 
is especially true in tissues. A large number of cases have been 
reported in which other organisms than the Bacillus mucosus 
capsulatus have been found. Many authors have thus been led to 


* Spez. Path. u. Therap., 1914, Bd. i, 262. 

10 vy, Mering’s Lehrbuch d. Inneren Med., 1911, p. 233. 
11 Diseases of Bronchi, Lungs, and Pleura, 1915, p. 234. 
2 Ztschr. f. Hyg. u. Infectionskrankh., 1905, 1, 364. 

18 Jour. Exper. Med., 1912, xv, 133. 


| 
| 


SISSON, THOMPSON: FRIEDLANDER BACILLUS PNEUMONIA 715 


believe that in these cases the Bacillus mucosus capsulatus exists 
as a secondary invader in connection with pneumonia. It is evident 
that the so-called “mixed” cases of pneumonia cannot be utilized 
in this paper. It is of interest in this connection that the Bacillus 
mucosus capsulatus has been found apparently as the sole etiological 
factor in many infections other than pneumonia, 7. e., pleurisy, 
pericarditis, meningitis, general septicemia. In this respect it is 
quite comparable to the pneumococcus. Thus far only about 
thirty-three cases of pneumonia have been reported so fully that 
they can reasonably be considered to have been produced solely 
by the Bacillus mucosus capsulatus. Some of these may be ques- 
tioned as unequivocal cases of so-called “ Friedliinder” pneumonia. 
Brief reference will be made to the most important of the most 
authenticated cases. Comba," in 1896, reported a case in a child 
of six days. The autopsy showed bronchopneumonia. A pure 
culture of the Bacillus mucosus capsulatus was obtained from the 
heart’s blood, and from the lung exudate, one hour postmortem. 
Thiroloix” found the organism in pure culture from the lung exudate 
of a man, aged fifty-six years. The duration of the disease in this 
case was six days. Smith’ reports the case of a man, aged forty- 
nine years, who died of pneumonia complicated by organic cardiac 
disease. The duration of the pneumonia was not given. Cultures 
and sections of the lung showed the organism in pure culture. 
Howard" and Beco each found the organism in pure culture at 
autopsy. Brinckerhoff and Thompson’ record a_ thoroughly 
studied case from which a pure culture of the organism was found in 
the heart’s blood at autopsy. The diagnosis was based also on 
cultural findings from the lungs, cover-slip preparations stained 
by Welch’s and Gram’s methods, sections of lung stained by Gram- 
Weigert method, with methylene blue, and upon inoculation of 
animals. This patient was fifty-three years of age, and died about 
five days after the onset of his symptoms. Philippi” and Lenhartz' 
sach reports a case in which a pure culture of the organism was found 
during life. Kokawa” (working in Marchand’s laboratory) added 
nine cases in which the diagnosis was based on pathological findings. 
He was the first to make a careful study of the condition from a 
pathological point of view. Stiihlern® reports ten cases. Only 
three of these can be regarded as being due to the Friedlinder 
bacillus. Although three of the ten are said to have survived, it is 

4 Jahresb. u. d. Fortschr. d. path. Microorg., 1896, xii, 101. 

6 Bull. et mém. Soc. anat. de Paris, 1897, xi, 152. 

16 Jour. Boston Soc. Med. Sci., 1897-1898, ii, 174. 

17 Philadelphia Med. Jour., 1898, i, 336. 

18 Rev. de Méd., 1899, xix, 461. 

19 Reports Boston City Hosp., 1901, p. 149. 

20 Miinchen. med. Wehnschr., 1902, xlix, 1884. 


21 Die sept. Erkrankungen. Nothnagel’s spez. Path. u. Therapie, III, II. 
22 Deutsch. Arch. f. klin. Med., 1904, Ixxx, 39. 
23 Centralbl. f. Bakteriol., 1904, xxxvi, 493. 
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impossible to state whether other organisms than the Bacillus 
mucosus capsulatus were associated with the disease. Etienne” 
records two cases in which the Bacillus mucosus capsulatus was 
recovered in pure culture from various organs at autopsy. Apelt® 
adds seven cases which may~reasonably be considered as genuine 
cases of Friedliinder pneumonia; all of these died. The average 
age was about fifty. In one patient, aged forty-six years, the 
organism was recovered from the blood on the second day of the 
disease. Another case, aged thirty years, gave a sterile blood 
culture on the fourth day. A resection of the ribs was done, a 
cavity found, and much pus recovered, which showed a pure culture 
of Bacillus mucosus capsulatus. The man died on the twenty- 
eighth day of the disease. Another of Apelt’s cases also showed a 
large cavity in the lung at autopsy. Of special interest is a case 
that died on the second day of the disease. The autopsy showed 
complete consolidation of the right superior lobe with foci in the 
right inferior lobe. Mosny and Pruvost,” Brissaud,” Gouget and 
Moreau,* Moisejew,® and Weill® all have reported cases in which 
the Bacillus mucosus capsulatus was found in the blood in pure 
culture, sometimes both antemortem and postmortem. All of 
these cases died. 

During the last year, in a relatively small series of cases of pneu- 
monia at the Peter Bent Brigham Hospital, four pulmonar) 
infections associated with the Bacillus mucosus capsulatus }ave 
been studied. These cases illustrate well the clinical and p .tho- 
logical findings associated with this form of infection. One case 
(Case I) in particular adds further evidence concerning the existence 
of a certain type of pneumonia caused by an encapsulated bacillus 
because of the short duration, the typical symptoms and physical 
signs of pneumonia in a patient in whom during life and at autops) 
the Friedlander bacillus was found in pure culture. 

Case I (Med. No. 1125).—The history is that of a charwoman, 
aged sixty-five years, whose family history is unimportant. She 
had erysipelas at forty, pneumonia at fifty-four. She had had 
symptoms of cardiac insufficiency during the past year and was 
treated at this hospital. Patient’s duties were such that she was 
obliged to rise at 4.30 a.m., working until 10.00 a.m. On the da) 
of admission she rose as usual, but while going to work became 
thoroughly chilled. This did not prevent her from performing 
her morning’s duties. She returned home at 10.00 a.M., complaining 
of feeling cold and weak. About this time she began to cough 


* Arch. de méd. expér. et de anat. Path., 1895, vii, 124. 

2 Miinchen. med. Wehnschr., 1908, lv, 833. 

% Bull. et mém. Soc. Méd. d. hép. de Paris, 1913, p. 395. 

27 Lyon méd., 1912, Ixxx, 205. 

28 Bull. et mém. Soc. méd. d. hop. de Paris, 1912, xxxiv, 296. 

29 Bolnitschanja Gazetta Botkina., 1900, xx and xxii (quoted from Apelt, 25). 
# Lyon méd., 1914, xiii, 13; exxii, 133. 
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(no mention is made of any expectoration). She cooked her dinner 
and ate heartily, planning to return to work in the afternoon. 
About this time she had another chill, and began to expectorate 
blood-tinged sputum. A physician was called immediately, and 
she was advised to go to the hospital. No pulmonary signs were 
made out at this time. At 5.00 p.m. of the same day, two hours 
after being seen by her local physician, she entered the hospital. 
Her respirations were shallow, fifty per minute; she complained of 
severe pain in the right side of her chest. There were signs of 
consolidation at the right apex, and coarse rales, were heard over 
both chests. The pulse was accelerated (100 per minute), blood- 
pressure 100 systolic, temperature 101.8° F., white count 26,000. 
At entrance to the hospital the sputum was blood tinged, copious, 
distinctly slimy, and showed organisms in pure culture corresponding 
to the Bacillus mucosus capsulatus. A blood culture taken at 
entrance also showed a pure culture of this organism. The sub- 
jective and objective symptoms became progressively worse, 
cyanosis was extreme, patient became comatose and pulseless during 
the night, her temperature reaching 105° F. by rectum. The 
blood-pressure fell to 60 mm. (systolic), the white count to 3800. 
Death occurred at 1.38 p.m. the following day—thirty-one and a half 
hours after the initial chill, and in less than twenty-four hours from 
the time the patient went to bed. A specimen of sputum was 
injected intraperitoneally into a mouse. The organism in the 
mouse’s peritoneal exudate showed no agglutination with sera 
from various strains of pneumococci. 

Autopsy. The autopsy was performed one hour after death. 
The pathological findings of special interest centred about the lungs. 
These were voluminous and completely filled the pleural cavities. 
The pleura on the left was everywhere smooth and glistening. 
There were a few firm fibrous adhesions over the right apex, also 
many fibrinous adhesions over the anterior and lateral surfaces of 
the pleura approximating the upper and middle lobes of the right 
lung. 

The left lung weighed 415 grams, the right 965 grams. The 
surface of the left lung was smooth and glistening, and had a mottled 
effect, due to brilliant red areas outlined by pigmented striations 
between the lobules. There was a small region just at the base of 
the uppct lobe which was firmer and more leathery than elsewhere. 
It was non-. repitant, and on cross-section dark red and very moist. 
The tissue floated in water. Cross-section of the upper lobe at 
other levels showed normal findings. There were a number of 
elevations over the surface of the lower lobe. These represented 
very definite, discrete, firm, consolidated nodules, 2 to 3 cm. in 
diameter, within the lung parenchyma. A slight opacity over the 
visceral pleura demarcated the nodules. On cross-section the cut 
surface was fairly homogeneous, very moist, and a sanguineous, 
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slightly tenacious, slimy, mucoid material exuded on pressure. 
The color varied from a brownish red in some areas of consolida- 
tion to gray. There was also variations in the character of the 
exudate. Over the grayer nodules it was more tenacious; here 
also the parenchyma could be scraped off more easily. 

The surface of the right lung was somewhat irregular, due to 
nodular elevations of varying heights. The pleura over these areas 
was cloudy. A thin greenish exudate was seen in places. The apex 
was crepitant. The remaining portions of this lobe, as well as 
the middle lobe, were completely consolidated. On cross-section 
of the crepitant apex nothing remarkable was noted. The cut 
surface of the consolidated portion gave a very striking picture. 
A tenacious, slimy, soapy, gray, slightly sanguineous exudate 
was seen. After this had been removed the surface had a mottled 
effect and suggested strongly the coalescing of smaller discrete 
nodules. The parenchyma could not be scraped off with ease 
with a knife; the alveoli could not be made out. A few small 
granular masses were noted. In the middle and lower lobes focal 
areas of consolidation, 2 to 4 cm. in diameter, were found; these 
showed characteristics similar to those described in the left lower 
lobe. In all about two-fifths of the lung parenchyma was 
consolidated. 

Cultures taken from heart’s blood, lungs, liver, and spleen, on 
plain agar and plain bouillon, all showed in twenty hours a pure 
growth of the Bacillus mucosus capsulatus. Smears from the 
lung exudate stained by Welch’s method for demonstrating capsules 
showed enormous numbers of capsulated bacilli. Smears stained by 
Gram’s method showed numerous Gram-negative bacilli, varying 
greatly in length. The organisms were both extracellular and 
intracellular. 

Microscopic Findings. Sections were fixed in Zenker’s fluid and in 
formalin stained with hematoxylin and eosin, methylene blue and 
eosin, and by Gram’s method. The sections from the focal areas 
presented a rather non-uniform appearance. Certain fields showed 
alveolar spaces dilated and completely filled with bacilli and a few 
scattered pus cells. The organisms were both intracellular and 
extracellular. The alveolar exudate varied greatly, especially in 
regard to the number of organisms present. The spaces containing 
few organisms were completely filled with polymorphonuclear and 
red blood cells occurring in about equal numbers. The demarcation 
between the alveoli containing and those not containing bacilli 
was often sharp. Oftentimes the demarcation was indicated by 
fibrous bands separating lobules. Sections taken from larger 
areas of consolidation showed similar characteristics. Here the 
alveolar septa were often ruptured and indistinguishable. The 
exudate contained many desquamated vacuolated cells which 
were relatively uncommon in the focal areas, These cells often 
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contained 10 to 15 capsulated bacilli. Capsulated forms were 
also within the polymorphonuclear cells. The cells of the exudate 
of the large consolidated areas showed poorer staining qualities 
than those in the focal areas. The capillaries were everywhere 
distended with erythrocytes, and oftentimes there were localized 
foci of hemorrhage. Few bronchi were encountered in the sections 
studied. These showed practically the same variations in the 
character of the exudate as did the alveoli. The mucosa of the 
bronchi was everywhere intact. The lighter areas noted in gross 
corresponded to the alveoli completely filled with organisms, while 
the hemorrhagic interstitial tissue represented spaces filled with 
polymorphonuclear and red blood cells. 

Case II (Med. No. 1265).— The patient was a woman aged 
sixty-five years. Her past history and habits were unimportant, 
except that she had had repeated attacks of cardiac insufficiency. 
Four days before admission to the hospital, following a rather 
strenuous day of shopping, she became very weak and complained 
of pain in the left chest. She developed a cough, and expectorated 
profuse amounts of blood-tinged sputum. 

On physical examination the signs of extreme prostration were 
marked. ‘There were signs of consolidation over the left upper lobe. 
There was a systolic murmur, loudest over the second interspace to 
the right of the sternum. Two days after admission patient became 
comatose. There was marked dyspnea, the pulse became feeble 
and more accelerated, and she died suddenly on the third day 
(that is, approximately seven and a half days after onset). The 
temperature reached a maximum of 102.5°; the white count was 
13,000. The sputum was rusty, very tenacious, and contained 
abundant “cocci.” (It is of interest to note the absence of the 
recognition of capsulated organisms in view of the pathological 
findings.) 

Autopsy, A-14-38. The autopsy was performed twenty hours 
postmortem. The pathological findings of interest centred about 
the lungs. 

The left pleural cavity contained about 200 c.c. of yellow turbid 
fluid. The parietal pleura was smooth and glistening. The visceral 
pleura of the superior lobe, anteriorly and posteriorly, was covered 
with a thin, fibrinous, slightly yellow exudate. Cloudy, grayish 
opacities were noted over the anterior surface of the inferior left lobe. 
The left lung weighed 1075 grams, the right 390 grams. The superior 
lobe of the left lung was markedly enlarged and completely consoli- 
dated except for creptitant margins. The aortic arch marking was 
clearly shown. Pale, grayish-white, raised nodules gave the surface, 
especially along the pericardial portion, a roughened appearance. 
These nodules were demarcated by lymphatic margins, and sug- 
gested a lobular distribution of the process. Section through the 
middle of the lobe showed a moderately homogeneous appearance 
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except for a mottled effect in peripheral areas, due apparently to 
the lobular distribution, and suggesting incompleteness of the 
consolidation. The color was a light gray. The tissue at the 
apex between the gray consolidated areas suggested interstitial 
edema. A narrow zone along the inferior portion of this lobe was 
clearly demarcated from the overlying gray consolidated portion 
by its brilliant red color, crepitancy, and the clear outlines of the 
alveolar structures. The cut surface of the massive consolidated 
area was covered by a mucoid, viscid material. This exuded 
on pressure from a great many points. The scraped surface was 
slightly granular. The tissue was extraordinarily friable. In places 
it had softened, leaving a cavity without definite walls. In other 
places the tissue broke down on touching. The cut surface in 
certain areas of the consolidation, although soft, was pale red, 
in other areas in its opacity it resembled a completely infarcted 
zone. ‘The opaque area often projected sharply into the surround- 
ing tissue. Although practically the entire lung was consolidated, 
the consolidation in various places differed apparently in point 
of age. 

The inferior lobe of this lung, also the middle and inferior lobes 
of the right lung, showed a few isolated non-crepitant nodular areas. 
On cross-section these were somewhat raised and bright red in color, 
and suggested areas of bronchopneumonia. In other respects the 
findings were not unusual. 

Microscopic Findings. Sections were fixed in both formalin 
and Zenker’s fluid, and stained with Gram’s method, methylene 
blue and eosin, and hematoxylin and eosin. Those taken from 
various portions of the consolidated portions of the left lung all 
showed essentially similar findings. The alveolar spaces were 
uniformly filled with an exudate consisting chiefly of polymorpho- 
nuclear and vacuolated epithelial cells. The large vacuolated cells 
often contained capsulated bacilli. This type of cell was often 
very numerous, and could be seen in the process of desquamation 
from the alveolar walls. These were more elongated, and had a 
simple round or oval nucleus. The older and larger forms often 
showed either no nucleus or a remnant of one, and often contained 
pigment. Some of the alveoli contained coarsely arranged fibrin. 
In places the alveolar septa were either absent or ruptured. Few 
extracellular Gram-negative bacilli were seen. No organisms were 
noted within the polymorphonuclear forms. 

Sections taken from isolated nodular areas showed similar 
findings. More red blood cells were found within the spaces, 
and the capillaries were often markedly dilated. 

Case III (Med. No. 2249).—Patient was a letter-carrier, aged 
fifty-nine years. He had a marked alcoholic history. For many 
years he had complained of stiffness in his joints. Thirteen days 
before admission to the hospital, following an exposure to cold, he 
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complained of swelling and tenderness of various joints of his hands. 
These were inflamed and showed evidences of an acute inflammatory 
condition. One week later his condition subsided, but the patient 
gradually became comatose and delirious. His temperature at 
this time was subnormal, his pulse 84, his respirations very slow and 
Cheyne-Stokes in type. He was admitted to the hospital in this 
condition. 

Physical examination showed an elderly, emaciated man. There 
were extreme contractures and enlargements of various joints. 
The auricles of both ears were filled with tophi. Thorough examina- 
tion was very unsatisfactorily carried out, owing to the patient’s 
comatose condition, but was apparently essentially negative, 
except for the deformities involving the joints. The blood-pressure 
was 110. The muscles of the arms and hands contracted intermit- 
tently. Two days after admission the respirations became acceler- 
ated, 30 per minute, the temperature reached 100, the pulse varied 
from 80 to 110, and for the first time a few rales were heard at the 
bases of the lungs. There was no cough, no sputum, little cyanosis. 
Death occurred three days after admission to the hospital. 

Clinical Pathology. Urinary examination showed a slight trace 
of albumin and many granular casts. There was slight secondary 
anemia. White-cell count 6000 at entrance. Urea nitrogen 66.5 
mgs. (per 100 c.c. of blood). 

The spinal fluid was under increased pressure, otherwise normal. 

Stool examination showed normal findings. 

Autopsy, A-15-9. ‘The autopsy was performed five hours after 
death. The arthritic changes were those associated with gout. 
Of special interest was the condition of the lungs and kidneys. The 
combined weight of the latter was 110 grams. The capsule stripped 
fairly easily, leaving a warty verrucous surface. The findings 
on section were those of a small contracted kidney. This was also 
confirmed by microscopical examination. 

The pleural cavities contained no free fluid; there were no adhe- 
sions. The left lung weighted 380 grams, the right 1090 grams. 
Except for slight evidence of congestion the findings in the left 
lung were unimportant. The right lung, on the other hand, was 
voluminous and completely filled the pleural cavity. The lower 
two-thirds of the superior lobe, the portion adjoining the hilus of the 
middle lobe, and the entire inferior lobe, were dark red in color and 
were completely consolidated. There was a finely granular, fibrinous 
exudate over the pleural surface of these portions of the lung. The 
pleura over the apex was gray and greatly thickened. The tissue 
beneath, however, was crepitant. The lower two-thirds of the 
middle lobe presented a wavy, emphysematous, light pinkish-gray 
appearance. Over the middle third were a few isolated, raised, 
slightly injected areas. These were nodular and firm. Cross- 
section of the superior lobe presented an upper portion correspond- 
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ing to the apex that showed normal lung markings. Adjoining 
this and poorly demarcated from it the tissue was gray to pink in 
color and had a fleshy appearance. The surface was definitely 
granular, and there was present a small amount of sanguinous, 
slightly mucoid exudate. This could be scraped off without 
removal of the parenchyma. The alveolar spaces were completely 
obliterated. Portions of the consolidated areas sank in water. 
The surface of the proximal third of the middle lobe presented a 
similar appearance. The parenchyma adjoining the consolidated 
portion was greatly injected. Focal gray areas, about 1 cm. in 
diameter, surrounding by an injected margin, were scattered through 
the middle third. On cross-section of the inferior lobe the surface 
presented a more bizarre appearance. It cut with increased resist- 
ance. The lower portions were very dark red in color, the middle 
and upper gray. There was a gradual blending between the 
two. The exudate here was granular, slightly mucoid, but not 
abundant. Alveolar structures could not be made out along the 
lower margins. Although the surface had a mottled appearance, 
this was apparently not due to a lobular distribution of the process. 
The areas of grayer consolidation were softer than the more injected 
ones. 

Microscopic Findings. Sections were taken from various portions 
of consolidated lung tissue and stained with methylene blue and 
eosin and by Gram’s method. These all showed essentially the 
same characteristics. The alveoli were markedly dilated and 
completely filled with an exudate composed chiefly of polymor 
phonuclear cells. Associated with these was a relatively large 
amount of coarsely trabeculated fibrin and granular material. 
There were also encapsulated bacilli, exclusively Gram-negative. 
Some of these appeared as oval cocci, others as more elongated 
forms, occurring singly or in pairs. The majority of the organisms 
were intracellular. They varied somewhat in numbers in the differ- 
ent sections, but never constituted a large part of the exudate. 
Rare large vacuolated cells containing pigment and organisms were 
seen. The demarcation between the alveoli filled with exudate and 
those more normal in appearance was not sharply defined. The 
capillaries of the septal walls were often dilated and contained red 
blood cells. These were found in the exudate in small numbers. 
Cultures taken from lung (consolidated portion), spleen, and liver 
all showed a pure growth of the Bacillus mucosus capsulatus. 

Case IV (Med. No. 661).—This patient was a chauffeur, aged 
thirty-one years, who developed pain in the left side of the chest 
six weeks before admission to the hospital. Two thoracocenteses 
were performed by his local physician and gave negative results. 
The physical signs on admission were those indicating fluid in the 
left chest, with a right lateral cardiac displacement. The chest was 
tapped and later drainage established. Some days later a bronchial 
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fistula developed. The material recovered at operation consisted 
of 1300 c.c. of greenish-yellow, mucoid fluid, purulent in appearance, 
and very foul smelling. An organism corresponding to the Bacillus 
mucosus capsulatus was found in pure culture in this pus. The 
patient, who previously had been febrile, soon became afebrile, 
the white-cell count returned from 14,500 to normal, the subjective 
symptoms disappeared, and recovery was apparently complete 
three months after discharge from hospital. 

BacrerioLtocy. The organisms we are dealing with in each 
of these cases undoubtedly are identical. In all four cases the 
smears from the lung exudate showed rod-like organisms of variable 
length. Sometimes they were short and could easily be mistaken 
for cocci with the ordinary stains. The rods often measured 3yu 
in length. They occurred either in short chains or singly. The 
ends were definitely rounded. A capsule could easily be demon- 
strated in smears from tissue by Welch’s stain or by treating the 
preparation for a few seconds with a dilute solution of formalin, 
stained with gentian violet and mounting either in salt solution 
or balsam. The capsule could be demonstrated also in smears 
of organisms from culture media. The organisms did not stain by 
Gram; they were non-motile. 

The cultural characteristics of the organisms as found in Cases 
I, II, and III were as follows: (Unfortunately those of the organism 
in Case IV were not exhaustively studied.) 

1. Plain agar, after twenty-four hours at 37° C., showed a profuse 
growth, slimy, somewhat translucent, almost colorless. The 
colonies rapidly coalesced and soon became whitish in color. Cul- 
tures remained viable for four weeks and longer at room temperature. 

2. Bouillon: this became very cloudy within twelve to fourteen 
hours, and a mucoid mass was often found at the bottom of the tube. 

3. Gelatin showed the typical knob-like growth at the surface 
in stab culture. The gelatin was not liquefied. 

4. Potato: a white to yellowish-gray, mucoid growth appeared 
in twenty hours at 37° C. 

5. Blood serum: after twenty-four hours at 37° C. showed a 
very profuse translucent, mucoid colorless growth. 

6. Litmus milk: this was not coagulated in cultures from Cases 
I and II; however, coagulation took place in cultures from Case 
III. The smears made from these cultures showed capsular 
formations more easily than those from other media. 

7. The organisms did not produce indol in pepton-solutions. 

Pathogenicity. Twenty-four hour bouillon cultures taken from 
the lung exudate injected intraperitoneally (1 to 2 ¢.c.) into guinea- 
pigs killed the animals in from twelve to twenty-four hours. The 
lesion found was invariably a peritonitis. The peritoneum was 
completely covered by a profuse, moist, colorless, slimy exudate, 
containing few polymorphonuclear cells and numerous encapsulated 
bacilli. No deposition of fibrin was noted. 
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Discussion. The three cases recorded above illustrate points 
that seem worthy of special consideration. Attention has previously 
been called to the rapid course of this form of pneumonia. Case | 
died thirty-one and a half hours after the first onset of symptoms, 
and in less than twenty-four hours after the patient went to bed. 
This represents the shortest duration of this infection recorded in 
the literature. This fact bears some significance. It not only 
shows the extreme severity of the disease, but also gives added 
confirmation to the idea repeatedly set forth that there is a form 
of pneumonia, sui generis, caused specifically by the Bacillus mucosus 
capsulatus. It seems quite improbable, in consideration of the 
short duration of the illness, to assume that another organism 
‘~aused the pneumonia and that the Bacillus mucosus capsulatus 
was a secondary invader. The chills associated with the onset 
of the illness in this case were apparently unusual. Aided by the 
positive blood culture taken before death, the diagnosis was correctly 
made clinically. In practically all of the reported cases the diagno- 
sis has been made at autopsy. The fact that pure cultures of the 
bacillus were found in the sputum, in the heart’s blood, antemortem 
and postmortem, and from smears from the lung exudate, confirms 
the supposition that we are without doubt dealing with a case of 
so-called “Friedlinder pneumonia.” The early appearance of the 
lesion is of special interest from a pathological point of view. The 
more hemorrhagic condition, the lobular distribution, with a 
tendency to become confluent, and the large number of organisms 
within the alveoli, are all striking features. 

In Case II the exact diagnosis of the condition was not made 
clinically. A blood culture might have been of value, although 
late in the disease this is usually negative. No mention is made of 
the presence of bacilli in the sputum, although cocci were numerous. 
In view of the pathological findings these undoubtedly were the 
Friedlander organisms. It is of interest in this connection to remem- 
ber that Friedlander first described the organism as a “ micrococcus,”’ 
and that Sternberg considered the pneumococcus identical with the 
Bacillus mucosus capsulatus. That the presence of the Friedlinder 
organism in the sputum is not necessarily indicative of a pneumonic 
process, has been pointed out by Smith and others. It occurs 
in many other conditions in the sputum, but always in fewer numbers 
than in cases of Friedlinder pneumonia. The macroscopic lesions 
in the lungs afford a contrast to those seen in Case I. The gray, 
almost white appearance of the tissue, the tendency to become 
necrotic and form cavities, were striking features. Here the 
exudate within the alveolar spaces contained fewer organisms than 
in Case I. The large vacuolated cells found in the alveolar exudate 
were more numerous than in the preceding case. 

The exact duration of the disease in Case III cannot be 
determined. The patient on admission, three days previous to 
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death, although in extremis, showed on physical examination normal 
pulmonary findings. The pneumonia was a terminal condition in a 
case of advanced gout and chronic nephritis. The sudden onset 
and the evident short duration of the disease are striking features. 
The presence of a pneumonia had not suggested itself to those in 
charge of the patient. This is only in part explained by the extreme 
condition of the patient and the difficulty of thorough examination. 
From a pathological point of view the findings are of interest because 
of the absence of any definite characteristic features. The lesions 
macroscopically and microscopically were essentially identical with 
those of any pneumococcus pneumonia. Indeed, the possibility 
of a Friedlinder pneumonia was suggested at the autopsy, but 
thought improbable because of the small amount of mucoid exudate. 
The lung, as seen at autopsy, represented a lobar distribution 
of the process. This may possibly have been caused by the con- 
fluence of rapidly developing foci of bronchopneumonia. In 
contrast to the foregoing cases there were notably few large phago- 
cytic vacuolated cells in the exudate. As in Case II early foci of 
necrosis were found. The pathological diagnosis was made essen- 
tially on the presence of the “pneumobacilli” within the alveolar 
spaces. Although these were the only organisms found, as in Case 
II, the duration of the disease was so long that an initial infection 
in each case with some other organism cannot be absolutely excluded. 

Case IV represents one of the few cases of Bacillus mucosus 
capsulatus infection that recovered. Apelt and Philippi each have 
reported similar cases. These were associated with other organisms. 
In Case IV it seems probable that the Friedlander bacillus was the 
important factor in producing the pathological process. The large 
number of organisms present, the bronchial fistula, and cavity 
formation also support this view.*! 

SumMMARY. Based upon the reports of cases thus far assembled 
in the literature, and upon the study of the cases here recorded, 
it is possible to deduct certain characteristics of this form of infec- 
tion. It occurs in 5 to 10 per cent. of all cases of pneumonia, 
considering it both as a primary and secondary invader. It is 
primarily a disease of late adult life. It seems very remarkable 
that but one case of so-called “Friedlinder pneumonia” has thus far 
been found in infants and children, where pulmonary infections are 
so common. Although the disease is subject to great variation in 
its clinical course, the duration is characteristically short. The 
onset may or may not be associated with a chill. Some emphasis 
has been placed upon the absence of the chill in this form of pneu- 


31 When this case (IV) was first studied it was considered a pulmonary condi- 
tion, associated with the Bacillus mucosus capsulatus, that recovered. More recent 
developments, however, show clearly that there was also a tuberculous process 
present, for tubercle bacilli have been very recently found in the sputum. There 
are many cases reported in the literature in which the Friedlinder organism is 
found together with the tubercle bacillus. 
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monia, making this somewhat characteristic of the disease. This 
consideration does not seem to us to be of much importance. 
Herpes labialis certainly is found less commonly in association with 
this form of pneumonia than with the usual pneumococcus form. 
The signs of toxemia in this diSease are profound. General weak- 
ness, coma, signs of cardiac and respiratory failure all come suddenly 
and are outspoken. The frequency of the various lobes involved 
is of little importance. The outcome is apparently always fatal, 
death coming often with little premonition. It seems conceivable, 
especially in children, that the disease may exist, be unrecognized 
as this form of pneumonia, and be followed by recovery. Of 
importance from a clinical-pathological point of view is the sanguine- 
ous, very slimy, non-purulent, voluminous sputum, in which the 
organisms are found to occur in great numbers. In this connection, 
as pointed out above, the Bacillus mucosus capsulatus is often 
found in the sputa of individuals not suffering from pneumonia, 
although rarely in so great numbers. The identification of the 
organism in the blood antemortem is of great diagnostic importance. 
Although the temperature oftentimes is not as high as is found in 
many types of pneumonia, and the pulse relatively low, these 
facts have little diagnostic significance. 

From a pathological point of view there is no one feature that 
distinguishes this form of pneumonia from the pneumococcus lobar 
type. Certain characteristics, however, taken together make the 
process comparatively easy to recognize. In general we can say 
that the initial process has a tendency to have a lobular distribu- 
tion. This is seen in the mottled, marble-like appearance of the 
lung. Later stages of the disease tend to definite lobar distribution, 
and are followed by characteristic abscess formations and necrosis of 
the lung parenchyma. The tissue at this stage has a very peculiar 
grayish-slaty color. The lung exudate so often referred to in the 
literature is copious, slimy, mucoid in character. It is to be borne 
in mind that this is not pathognomonic and is entirely dependent 
upon the numbers of organisms present. 

Histologically the exudate generally contains very numerous 
capsulated bacilli, which are both extracellular and intracellular. 
Alveoli may be completely filled with organisms; again, polymor- 
phonuclear cells may be more numerous. The demarcation in 
one field between alveolar spaces that are infiltrated with an exudate 
and those that appear normal is often striking. The large vacuo- 
lated phagocytic cells are more numerous, also more phagocytic, 
in this type of pneumonia. The histogenesis of these cells must 
remain in doubt until better methods of cell differentiation are at 
our service than the purely morphological. From the findings in 
our cases we have regarded them as most probably due to prolifera- 
tion of the alveolar epithelium. 


BRADNER, REIMANN: ACETONE AND DIACETIC ACID (ad 


ConcLusions. 1. There exists a type of lobar pneumonia, 
sur generis, that is caused by the Bacillus mucosus capsulatus. 

2. Clinically this so-called “Friedlinder pneumonia” is subject 
to great variation. 

3. The exact diagnosis is difficult to make clinically, but is aided 
by the identification of the Friedlinder bacillus, both in the blood 
and sputum. 

4. The pathological findings, taken together, are usually quite 
typical for this form of pneumonia. 


OBSERVATION UPON THE ELIMINATION OF ACETONE 
AND DIACETIC ACID IN TWO HUNDRED AND 
FOURTEEN SURGICAL CASES. 


By M. R. Brapner, M.D., 


AND 


S. P. Remann, M.D., 


SURGICAL INTERNES, GERMAN HOSPITAL, PHILADEPLHIA. 


In Dr. Crile’s recent work upon shock and the application of 
anoci-association, he draws attention to the concentration of the 
H ion in the blood of dying persons and those in the state of surgical 
shock or fatigue in general. It may be of interest to notice the 
elimination of persons suffering from various surgical conditions, 
with reference to the output of acetone and diacetic acid in the 
urine and the amount of shock present. 

In studying 214 consecutive surgical patients in Dr. John B. 
Deaver’s service at the German Hospital it was immediately 
noticed that acetone was eliminated in a large percentage of cases 
(85 per cent.), with but little reference to the objective condition 
of the patient, the severity of the pathology, and the gravity of the 
operation; also that the more emotional, frightened, or anxious 
individuals invariably were the more shocked and also showed the 
more acetone. Diacetic acid was less frequently met with (17 
per cent.), and then only several days after the operation, and in 
women showing large outputs of acetone. (Men, diacetic acid 
negative; women, diacetic acid 38 per cent.) 8.8 per cent. had 
acetone on admission and 23.3 per cent. on the morning before 
operation. Here again the instances were chiefly with the more 
neurotic and anxious. 

Ether was the anesthetic in all but four cases where Dr. Crile’s 
principles of anoci-association, with NO, anesthesia, were followed. 
One of these latter, a thyroidectomy for exophthalmic goitre 
was among the 15 per cent. without acid elimination at all. 
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The elimination of acid bodies ceased in very many instances 
by the third day after operation, and in all but 3 per cent. by the 
day of discharge after the patient had been up and about the ward 
for several days. 

“Starvation,” namely, constant saline by bowel and nothing 
by mouth, was nearly always accompanied by more acetone elimina- 
tion. 

Sex seemed to play some part, for of the 79 male patients observed, 
2 showed acetone on admission and 3 on the morning of operation; 
while of the 135 female patients, 17 were eliminating acetone when 
admitted and 49 on the morning of operation. Also all of the 38 
instances in which diacetic acid was eliminated were found among 
the women. 

A brief tabulation of the statistics is as follows: 

Chronic Appendicitis. 48 appendectomies; 4 per cent., no acid 
at all. 


Onadmission. . . . . . . . Acetone 4 per cent. Diacetic negative. 
First day after operation 70 

Second day after operation 90 

Third day after operation. 30 


On discharge negative. 

Chronic Appendicitis. Complicated by laceration of cervix and 
perineum; pregnancy; retroversion of uterus; anteflexion of uterus; 
chronic salpingitis, oéphoritis and endometritis; abdominal adhe- 
sions; fissure-in-ano; fistula-in-ano; hemorrhoids—17 cases; 6 per 
cent. showed no acid. 


On admission . . Acetone 12 per cent. Diacetic negative. 
Day of operation . i 12 “ ¥ negative. 
First day after operation 78 6 per cent 
Second day after operation 48 12 
Third day after operation 4 6 > negative. 


On discharge . . negative. negative. 


Acute Appendicitis. 8 cases; all showed acid. 


On admission . . . . Aeetone 25 per cent. Diacetic negative. 
Day of operation . : 1 37 - negative. 
First day after operation : 2s 75 . “ 25 per cent. 
Second day after operation “100 25 
Third day after operation " 50 " 3 25 = 


Exophthalmic Goitre. cases; 1 showed no acid (anoci-asso- 


ciation). 


On admission... . Acetone negative. Diacetic negative. 
Day of operation . ” 25 per cent. negative. 
First day after operation : ¥s 75 4 25 per cent. 
Second day after operation 75 25 
Third day after operation 25 negative. 


aa negative, negative. 


On discharge 
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Operations of a minor surgical character for labial cyst; lacerated 
cervix and perineum; chronic endometritis; incomplete abortion; 
thoracic empyema; abscess of abdominal wall; lipomata; fibro- 
mata; epitheliomata; shortening of the round ligaments in inguinal 
canal; removal of bone plates; abdominal adhesions, 20 cases; 
15 per cent. showed no acid. 


On admission Acetone 5 per cent. Diace etic negative. 
Day of operation . 30 negative. 
First day after operation 60 10 per cent. 
Second day after operation 55 10 “ 
Third day after operation “ 20 ” “ negative. 
On discharge . . negative. negative. 


Hemorrhoids. 6 cases; acetone negative on admission; all showed 
acetone on day of operation, 3 on second day, 2 on third day, 
and negative on discharge. 

Hypertrophied prostrate (suprapubic prostatectomy). 2 cases; 
acetone negative on admission; both showed acetone for two days 
after operation, one on third day, negative on discharge. 

Hernie. 1 ventral, 2 umbilical, 5 femoral, 17 inguinal, 5 herni- 
orrhaphy with appendectomy, 1 with posterior gastro-enterostomy, 
31 cases; all showed acid. 


Onadmission. . . . . . . Acetone 4 per cent. Diacetic negative. 
Day of operation... : 4 “ 
First day after operation 20 

Second day after operation = 30 _ 

Third day after operation 20 

On discharge . negative. 


Operations of a major surgical character for carcinoma of pancreas; 
submucous fibroids (hysterotomy); double pyosalpinx; intraliga- 
mentary abscess; chronic cholecystitis; acute cholecystitis; chronic 
pancreatitis; cholelithiasis (cholecystostomy, cholecystectomy, 
choledochostomy); ventral hernia with cholelithiasis; myoma uteri; 
ovarian cyst; hysterectomy (complete or supravaginal amputation) ; 
hysterotomy (for placenta previa, premature separation of placenta, 
submucous fibroid, chronic endometritis or diagnosis); twisted 
ovarian cysts or subserous myomata; nephrectomy (tuberculosis 
or pyonephrosis); posterior gastro-enterostomy (carcinoma or ulcer) ; 
carcinoma of colon (resection or exclusion); ectopic pregnancy 
(ruptured and unruptured), 65 cases; 3 per cent. showed no acid. 


Onadmission. . .. . . Acetone 22 per cent. Diacetic 4 per cent. 
Day of operation . 57 4 
First day after operation a ag “ 90 “ “ 9 

Second day after operation . 15 

Third day after operation .. “ 48 “ “ 92 

On discharge 12 6 


Breast (radical amputation for carcinoma; simple amputation 
for adenofibroma), 5 cases. One case showed no acid (carcinoma); 
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1 case had acetone on admission; 1 on day of discharge; 3 on first 
day; 1 on second day; 1 on third day; negative on discharge. 
None showed diacetic acid. 

The relation of the acid elimination to the amount of shock 
observed was far from constant. The following four tables will show: 

1. Ten instances in which the objective shock was considerable; 
many patients had to receive intravenous saline and active stimula- 
tion for some hours after operation, but eliminated a relatively 
small amount of acid bodies. 

Acute Cholecystitis and Pancreatitis. Acetone positive on day 
of operation. 

Cholelithiasis and Umbilicial Hernia. Acetone positive for two 
days after operation. 

Abscess of Broad Ligament. Acetone positive on day of operation 
and for two days afterward. 

Double Pyosalpinx, Myoma Uteri, and Acute Appendicitis. Ace- 
tone positive on day of death, ten days after operation. 

Abscess of Left Broad Ligament. Acetone positive on admission, 
day of operation, and first day after. 

Acute Appendicitis. Acetone positive for three days after 
operation. 

Ectopic Pregnancy. Acetone positive day after operation. 

Carcinoma of Sigmoid (resection and _ sigmosigmoidostomy). 
Acetone negative throughout. 

Acute Cholecystitis. Acetone positive on day of operation and 
for two days after. 

Cholecystectomy (cholelithiasis). Acetone positive for two days 
after operation. 


On admission a ee . Acetone 20 per cent. Diacetic negative. 
Day of operation 50 “ 
First day after operation 80 

Second day after operation 60 

Third day after operation 10 


On discharge . negative. 
(Death, 1 instance, or 10 per cent.). 

2. Ten instances in which the elimination of acetone and diacetic 
acid was remarkably high, calling attention to the type of surgery. 

Chronic Appendicitis. Acetone positive day of operation and 
first, second and third day after operation. Diacetic acid positive 
first and second day after operation. 

Acute Appendicitis and Cholelithiasis. Acetone positive on ad- 
mission, day of operation and for three days after operation. 
Diacetic acid on second day. 

Myoma Uteri (supravaginal amputation). Acetone positive day 
of operation and for three days after operation. 

Retroversion of Uterus (suspension). Acetone positive on day 
of admission, day of operation, and for three days after operation. 
Diacetic acid positive for two days after operation. 
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Ovarian Cyst (small). Acetone positive day of operation and 
for three days after operation. Diacetic acid positive third day 
after operation. 

Myoma Uteri (complete hysterectomy). Acetone positive for 
three days after operation and on day of discharge. Diacetic acid 
positive second and third day and on discharge. 

Tuberculosis of Kidney. Acetone positive day of operation and 
for three days after operation. Diacetic acid positive for three 
days after operation. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on day of admission, day of operation, three days after 
operation, and on discharge. Diacetic acid positive for three days 
after operation. 

Hysterotomy. Acetone positive day of operation, for three days 
after operation, and on discharge. Diacetic acid positive two days 
after operation. 

Pyosalpinz (left). Acetone positive for three days after opera- 
tion. Diacetic acid positive second day after operation. 


On admission. Acetone 30 per cent. Diacetic negative. 
Day of operation. . 80 negative. 
First day after operation “100 - = 50 per cent. 
Second day after operation “100 80 
Third day after operation “100 40 

On discharge . . . . 30 10 


3. Ten instances selected for their small amount of acetone 
elimination, again noticing that the surgery ranged from a simple 
appendectomy to complete hysterectomies and hysterotomies, 
Colon resection and common-duct drainage cases. 

Chronic Appendicitis. Acetone positive on day of operation. 

Pyosalpinx (right) and Retroverted Uterus. Acetone positive 
first and second day after operation. 

Lacerated Cervix and Fissure-in-ano. Acetone positive first day 
after operation. 

Chronic Appendicitis, Double Ovarian Cyst, Ventral Hernia, 
and Lacerated Cervix and Perineum. Acetone positive on first day. 

Myoma Uteri (complete hysterectomy). Acetone positive second 
and third day after operation. 

Acute Suppurative Pancreatitis (cholecystectomy and _choledo- 
chostomy). Died. No acid eliminated. 

Thoracic Empyema. Acetone first day after operation. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on second day. 

Cholelithiasis (cholecystectomy and choledochostomy). Acetone 
positive on first day. 


On admission eo eee Acetone negative. Diacetic negative. 
Day of operation 10 per cent. 
First day after operation 40 
Second day after operation 40 
Third day after operation . 10 
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4. Ten instances of the most shock observed in the entire 214 
cases and the comparison to the elimination of acetone and diacetic 
acid. 

Cholelithiasis and Acute Pancreatitis. Acetone positive on first 
day after operation. 

Cholecystitis (cholecystectomy and _ choledochostomy). Acetone 
positive on day of admission, day of operation, and three days 
after operation. Diacetic acid positive for two days after operation. 

Tuberculosis of Kidney (nephrectomy). Acetone positive on day 
of operation, for three days after operation, and on discharge. 
Diacetic acid positive for three days after operation. 

Myoma Uteri (supravaginal amputation). Acetone positive for 
three days after operation and on day of discharge. Diacetic acid 
positive second and third days after operation and on discharge. 

Acute Suppurative Pancreatitis (cholecystectomy and choledochos- 
tomy). Died. No-acetone. 

Cholelithiasis and Myocarditis. Acetone positive on admission, 
day of operation, and two days after operation. 

Hysterotomy. Acetone positive for three days after operation. 
Diacetic acid positive day after operation. 

Acute Appendicitis, Cholelithiasis, Myoma Ueteri, Ovarian Cyst 
(right). Acetone positive on admission, day of operation, and for 
three days after operation. Diacetic acid positive on second day 
after operation. 

Carcinoma of Breast. Acetone positive on day of operation. 

Cholelithiasis (cholecystectomy). Acetone positive for two days 
after operation. 


On admission. . Acetone 30 per cent. Diacetic negative. 
Day of operation... 50 negative. 
First day after operation 80 30 per cent. 
Second day after operation . “ 70 40 
Third day after operation . . . 20 

On discharges ....... 20 10 


In the seven instances where death terminated, the record 
(3.2 per cent.), the extreme shock, and fatal outcome, together with - 
the slight elimination of acetone and conspicuous absence of diacetic 
acid, form an interesting feature. The statistics were as follows: 

Suprapubic Prostatectomy (followed by gangrene of bladder and 
death from toxemia). Extreme shock after operation; showed 
acetone only on second day after operation, with a faint trace on the 
third day, after which urine was negative. 

Resection of Cecum and Entire Colon. With first part of sigmoid 
and two feet of terminal ileum for carcinoma; ileosigmoidostomy; 
extreme shock; died. Acetone negative. 

Cholecystoduodenostomy. For carcinoma of pancreas. No shock 
following operation. Death from bronchopneumonia. Acetone 
positive on second day only. 
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Acute Pancreatitis. With choledochostomy and cholecystostomy. 
Moderate shock. Death from toxemia. Acetone negative through- 
out. 

Resection of Cecum and Ascending Colon. For carcinoma. 
Ileocolostomy. Moderate shock. Acetone positive for two days 
after operation; faintly positive third day. 

Cholelithiasis and Myocarditis (with cholecystectomy and chole- 
dochostomy). Extremely shocked. Died from cardiac failure. 
Acetone faintly positive on admission, on day of operation, and 
strongly positive on day after operation, then negative until death. 

Gangrenous Appendix, Double Tubal Abscess, and Myoma Uteri. 
Appendix, uterus, tubes and ovaries removed. Greatly shocked. 
Lived for ten days with large draining wound. Acetone positive 
only on day of death. 

In no one of the seven instances was diacetic acid found, and in 
only one was acetone found after the third day. 

Conc.Lusions. In summing up the above statistics it can only 
be said: 

That acetone occasionally accompanied by diacetic acid was 
eliminated in the urine of 182 out of 214 consecutive surgical patients 
(in 23.3 per cent. before surgical intervention and in 61.7 per cent. 
after operation, under ether anesthesia). 

That the temperament of the individual and the length of time 
pre-operative treatment (of nothing by mouth and saline by bowel) 
had been carried out, appeared to have a slight positive effect upon 
the acetone eliminated. 

That acetone and diacetic acid were eliminated oftener and in 
larger quantities in women than in men. 

That the fact of surgery alone increased the acid, but the severity 
of the operation and the amount of obviuos shock present had but 
little bearing upon the amount of eliminated acid and the time 
of elimination. 

These statistics have been compiled through the courtesy of Dr. 
John B. Deaver from his various services at the German Hospital, 
and acknowledgment is made by the writers. 


LUETIC ARTHROPATHIES.' 


By H. Hiaarns, M.D., 


ASSOCIATE IN MEDICINE, MEDICAL COLLEGE OF VIRGINIA, 


Tue progressive differentiation of diseases has played a funda- 
mental part in the development of medicine, and the hope of con- 
tributing to it has been a stimulus to conscientious workers. Its 


1 Read before the Richmond Academy of Medicine, January 12, 1915. 
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influence on the evolution of medical thought has gone far toward 
breaking the ties of charlatanism and separating medical science 
from the so-called healing art of the earlier centuries. Our con- 
ceptions of diseased conditions have recently, broadened with an 
unprecedented rapidity; with the advent of newer discoveries medi- 
cal men of today are able to solve many of the problems which 
wholly baffled our predecessors. The application especially of the 
advances made along the lines of physical, chemical, and biological 
investigation has enabled us to simplify our classification of diseases 
and to establish a more definite etiological basis for many of them. 
As Cabot so aptly remarks, “To classify cases of disease according 
to their pathogenic agent and not solely by naming the region 
affected or the function disturbed is the ideal of scientific progress 
in medicine.” The recognition of the protean manifestations of 
syphilis is a striking example of this point. Since the brilliant 
discoveries of Schaudinn and Hoffmann, in 1905, and the classical 
work of Wassermann and others on the biological characteristics 
of the Treponema pallidum, its secret haunts have been exposed 
to the eye of careful observers. Thus, syphilitic involvement of 
the joints has in recent years been attracting the attention of the 
internists, and many luetic arthropathies formerly obscure have 
been cleared up and more rational treatment instituted, due largely 
to these studies. 

Although the text-books practically ignore the Treponema pal- 
lidum as a not infrequent etiological factor in certain types of 
arthritis, it is interesting to find that such syphilitic diseases of 
the joints were recognized as early as the fifteenth century. The 
writings of Petrus Martyr, in 1448, Alphonsus Ferrus, in 1537, and 
Morgagni, in 1600, contain references to such conditions, but it is 
interesting to know that Hunter was strongly opposed to the views 
of those authors. It was not until 1853 that the first clear case 
of luetic arthropathy was accurately described by Richet. Its 
infrequency, or the failure of its recognition, is indicated by the 
fact even as late as 1882 Zeissl diagnosed only one case of syphilitic 
joint involvement in a series of one thousand syphilitics. Since 
then the literature of the subject has become voluminous; most 
articles, deal, however, chiefly with isolated or with only short series 
of cases. Most of the reports antedate the advent of the Wasser- 
mann reaction, so doubtless many errors of omission and commission 
were made. In spite of the comparative frequency of luetic infec- 
tion of the joints, it is remarkable to find how meager is the general 
knowledge on the subject, as is reflected in our American text-books. 
Exhaustive treatises on this subject are to be found in the German 
and French archives only. Thus Fournier asserts that 39 per cent. 
of all congenital syphilitics have arthritis, and von Hippel, 56 per 
cent., while Schuller says that 7 per cent. of all joint diseases in 
children are syphilitic. Tubby places similar infections of the 
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bones and joints second in frequency only to the Hutchinson triad 
in his congenital cases. Levine believes that hereditary and 
acquired joint syphilis are far more common than they are gen- 
erally thought to be, and Baets reports that out of 100 cases of 
arthritis in the Canal Zone, 63 were syphilitic. The pediatricians 
more than the internists have been keenly alive to the congenital 
luetic arthropathies in infants and to the recognition of spirochetal 
infection of an acquired nature. Undoubtedly, numbers of both 
acute and chronic arthritides of specific origin have passed through 
medical hands unrecognized. O’Reilly, in a comprehensive article 
on the subject, believes that a consideration of a possible luetic 
etiology should play an important role in the diagnosis of any type 
of joint involvement, while Skillern feels that every atypical case 
of arthritis should be subjected to a complement-fixation test. 

My interest in this subject was stimulated by a study of a patient 
with the following history: 

Male (white; merchant), aged forty years, presented himself 
complaining of “rheumatism.” 

His family history was unimportant. In his past history his health 
had been entirely good with the exception of some pain in his joints, 
which, however, never became acute. About eight years previous 
to his present trouble a diagnosis of “soft chancre’”’ had been made 
by his attending physician. No treatment was given and apparently 
no ordinary clinical manifestations of lues appeared subsequent to 
this period. He denied gonorrheal infection. 

The onset of his present illness was marked by general malaise, 
sore throat, and dull, aching pains through the body. Within a 
few days his throat became progressively more tender and the bodily 
pain became localized in his shoulders, right elbow, and left knee. 
Later his left foot, including the ankle and toes, became involved. 
These various joints were so exquisitely tender that even the weight 
of the bed-clothes was uncomfortable. 

Physical examination showed a well-nourished man with rather 
flushed skin and profuse perspiration. The eyes were normal, the 
pupils reacting to light and to accommodation. 

The throat showed rather large tonsils for an adult, much in- 
flamed but not ulcerated. His teeth were in good condition. The 
lungs were normal on percussion and on auscultation. His heart 
was uniformly enlarged, the deep dulness extending one finger- 
breadth lateral from the left nipple line in the fifth interspace and 
just beyond the sternal border on the right in the fourth inter- 
space. The sounds were clear with the exception of an exaggerated 
aortic second sound. Blood-pressure 180 (systolic). Pulse 100, 
regular, and of full volume. Temperature 102°. 

Abdomen negative. Liver and spleen not felt. Genitals negative. 
Extremities: reflexes normal. The skin over the left shoulder was 
red, tense, and hot. Motion caused great pain. As well as could 
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be determined there was no increase in intracapsular fluid. The 
other affected joints presented much the same picture. 

His urine was pale, of low specific gravity, and showed a cloud 
of albumin with hyaline and granular casts. No sugar was present. 
His blood showed a leukocytosis of 12,000. 

The diagnosis of acute rheumatic fever was made and the usual 
treatment was instituted. After the administration of the salicylates 
and their accompaniments for one week his condition was not 
improved: in fact, it was growing progressively worse. During 
this period his temperature varied from 99.5° to 102.5°, and his 
affected joints could not be touched without exciting pain and his 
throat continued sore. Finding that his blood gave a positive 
Wassermann test at this time, mercury and iodide were immediately 
begun. The effect was remarkable: the fever rapidly subsided, his 
joints cleared up, but his blood-pressure and urinalysis remained 
the same. As far as could be determined there was no joint residue. 

My interest was further heightened by a patient whom Dr. W. 
B. Porter referred to me for a Wassermann test with a provisional 
diagnosis of syphilitic arthritis. His history is as follows: 

Male (white; farmer), aged thirty-seven years. His chief com- 
plaint was stiffness, swelling, and soreness of his joints. 

His family history was negative and his past history was unim- 
portant, with the exception of a record of a chancre appearing 
sixteen days after intercourse twelve years ago. Glands appeared 
in his groin at that time, but he remembered no secondaries. He 
was given a short treatment, ceasing with the disappearance of the 
primary lesion. He married subsequently and both his wife and 
children have been in good health. His general health has always 
been normal aside from his joints. 

His present illness began eleven years ago with stiffness and swell- 
ing in both knees, later involving progressively other joints. With 
the disappearance of the swelling there was never any residue, and 
he was never confined to bed. At times he was free from symp- 
toms for a period of six to eight months. During recent years his 
shoulders, elbows, and finger-joints have become involved to a 
more marked degree, so that he has not been at work for eighteen 
months. 

Physical Examination. Throat and eyes negative. Teeth carious 
and gums spongy. 

Funnel-shaped chest. Heart displaced to left, probably due to 
the deformity. Sounds clear. Lungs clear. 

Abdomen negative. General glandular enlargement. Reflexes 
normal. 

Extremities: Swelling, stiffness, and partial ankylosis of left 
elbow. Right elbow st.if and swollen to less extent. The second 
phalangeal joints of both hands were enlarged, stiff, and tender; 
the patient was completely unable to flex either hand. 
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Both knees were tender to pressure, but they showed no swelling 
or stiffness. 

Blood-pressure 120 systolic and 78 diastolic. Temperature 98°. 

Urine negative. Blood normal, with the exception of a positive 
Wassermann. 

None of the affected joints showed signs of fluid, but there was 
definite resistant synovial thickening about them. 

This patient was given four doses of “606” followed by potas- 
sium iodide and mercury. His improvement began after the second 
dose, and has been progressive. All signs have cleared up except 
a slight ankylosis in his left elbow. He has been at work con- 
tinuously for six months, previous to which time he was more or 
less incapacitated for any form of labor. 

Impressed by the dissimilarity of these cases of the same infec- 
tious origin, I thought it would be of interest to make a somewhat 
exhaustive study of syphilitic arthropathies, and to record the 
different types as described by the various observers. It is need- 
less to add that one finds it difficult to confine the manifold manifes- 
tations of syphilis to a rigid classification, but for practical purposes 
the more general forms can be catalogued. A further difficulty 
encountered is the lack of a uniform terminology for joint affections. 
Fortunately the leaders in modern medicine are rapidly overcoming 
this impediment and are paving the way for a more definite under- 
standing of these conditions. Another source of error or of difficulty 
in the diagnosis and classification of these cases lies in the fact that 
improper deductions may be made from a positive Wassermann 
test in certain arthritic patients. Just as we feel that many syphil- 
itic arthritides were not recognized by the older writers, we must 
admit the possibility of a positive Wassermann misleading us in 
those cases in which the coexistence of syphilis has no bearing 
upon the joint process. 

1. ARTHROPATHIES OF CONGENITAL LuEs. The types of heredi- 
tary joint syphilis are better known and, as stated by O'Reilly, are 
more frequent than the acquired forms. According to Tubby, this 
class of affections is secondary to a contiguous bone syphilis. Nat- 
urally the symptomatology of such bone involvements is not unlike 
that of an arthritis, and may therefore conveniently be included 
under this heading. 

(a) Osteochondritis syphilitica, first described by Wegner, is highly 
characteristic of congenital lues. According to Whitman, “There 
is a multiplication and irregularity of the cartilage cells of the 
ossifying layers and premature calcification. As a result, the cir- 
culation is insufficient, and necrosis of a part of the cartilage may 
follow, which, acting as a foreign body, sets up inflammatory 
changes in the adjoining parts. The process is shown by a zone 
of hard, dry, yellow substance in the ossifying layer, adjoining 
which is an inflammation of the tissues of the newly formed bone, 
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which is the part replaced by granulation tissue. If the disease is 
progressive, ulceration and suppuration may follow, the cartilage 
may be destroyed, and the epiphysis may be separated, causing 
deformity and cessation of growth. The neighboring joint is 
usually involved. In the milder cases there is a simple sympathetic 
synovitis; in the advanced class a destructive arthritis.”” Parrott 
claims that this is the most common type, affecting, as a rule 
early infancy. Painful sensitive swellings appear at the epiphyseal 
junctions, either as small hard tumors or as general enlargements 
circumscribing the joint, and is soft and boggy and helpless. Taylor, 
on the other hand, believes that joint involvement in this type is 
exceptional only when the epiphysis is narrow and contiguous with 
the synovial membrane. In untreated cases the picture changes 
simulating acquired lues, giving rise to periostitis, osteitis, and a 
more or less typical synovitis. 

(b) Simple synovial effusion as described by Clutton rivals the 
former disease in frequency. Appearing generally in children from 
eight to fifteen years of age, it is usually symmetrical, painless, 
and with no impairment of motion (Patton). The knees are com- 
monly involved. It is frequently associated with keratitis. In some 
‘vases considerable fluid can be demonstrated, though, as a rule, 
it is moderate in amount. Tubby feels that this condition like- 
wise is secondary to bone infection. If the latter observation be a 
correct one the primary focus must necessarily be very mild, as 
a simple hydrops without other inflammatory signs is the only 
manifestation. Veeder and Jeans found 8 cases of simple effusion 
among 123 congenitally luetic children. There is no destruction of 
bone, and after treatment there is a complete restoration of the 
normal anatomical structures. 

(c) Arthropathie deformante syphilitique is a type first described 
by Fournier. This interesting condition has been shown to be due 
to syphilitic changes occurring in the epiphyses, which give rise to 
osteophytic outgrowths resulting in ankylosis. As a general rule, the 
joint cavity is unaffected primarily and suffers only as its mobility 
is interfered with by the lipping of the bone. Clinically it is difficult 
to separate this type from a non-luetic chronic arthritis or arthritis 
deformans. Appearing insidiously in one or more joints it manifests 
itself by a slow but progressive stiffness and peri-articular swelling. 
The Roentgen-ray examination shows a smooth synovial surface, an 
intact cartilage, but a definite irregularity of the bone due to the 
above-mentioned osteophytic outgrowths. Such cases eventuall 
have irremedial deformities much like our cases of arthritis defor- 
mans. Fraunthal believes that this group is pathognomonic of 
congenital lues, as distinguished from the synovial involvements 
which are common to many causes. 

2. ARTHROPATHIES OF AcQuIRED Lugs. The types of acquired 
syphilitic arthropathies vary in a measure with the stage of the 
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infection, although this rule is subject to many exceptions. Recent 
workers in syphilology have shown beyond question that one can 
no longer hold to the time-honored classifications of secondary and 
tertiary lesions. This is undoubtedly true of the almost whimsical 
manner in which the joints may be attacked. Neumann ventures 
the theory that in the early stages, while the spirochetes are still 
in the blood stream, the infection is more likely to be polyarticular. 
After the period of spirillemia has passed the organisms become 
localized in loci resistentia minoris, where later the process mani- 
fests itself. This is borne out largely by his clinical observations. 
To suit our present need, however, it will suffice to describe the 
different forms of joint lesion in acquired syphilis in their relations 
to the periods of the original infection. 

I. ARTHROPATHIES OccuRRING Earty. 1. In the early stage of 
acquired syphilis we commonly find an arthralgia, usually not 
associated with other local manifestations. It has no definite path- 
ology, but according to Patton, Tubby, and others many of these 
painful joints develop a true serous synovitis, characterized by 
redness, swelling, and deep-seated pain. Curiously enough the pain 
is not, as a rule, increased by motion; in fact, it is frequently dimin- 
ished. It is experienced by the great majority of syphilitics, and it 
occurs usually very early, sometimes preceding the skin rash. 
There is apparently no restriction of motion, but the pain may be 
intense, of a boring character, and mostly nocturnal. It is generally 
transitory, affecting many joints, and may be entirely absent during 
the day. Fournier has insisted that these arthralgias, so frequent 
in syphilis, are often due to involvement of the bursz of tendons, 
for the reason that careful examination of the site of the pain, of 
the movements which elicit it, and of the directions along which it 
is transmitted often establishes its independence of the joints and 
points to its seat in the tendons. 

2. Another type very common to this stage is an acute or subacute 
synovitis. It may replace the arthralgia or may occur quite inde- 
pendently of it. There is no evidence of an epiphyseal or bone 
involvement, so we may consider it a direct hematogenous joint 
infection. Its onset is often sudden, and may not be accompanied 
by any other signs or symptoms. Pain is generally present, but 
it is not, as a rule, exaggerated by movement; there is usually no 
constitutional disturbance, but, according to O’Reilly, the synovitis 
may be preceded by considerable malaise. However, in some cases 
the process may be sufficiently extensive and severe to simulate 
acute rheumatic fever. The previous history, the frequent asso- 
ciation of cardiac complications, the acid sweats, etc., of the latter 
disease usually suffice for differentiation. 

Waterhouse reports a case of a young man who at the disappear- 
ance of his specific skin rash was suddenly taken with pain and 
swelling in his right shoulder, later involving his left knee and 
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right foot. His tonsils were inflamed and mucous patches covered 
his anterior pillars. ‘There was general glandular enlargement and 
a temperature of 100°. Levine and Goldthwaite believe that the 
condition may simulate gonorrheal arthritis. Whitman says that 
the knees, shoulders, elbow, and sternoclavicular joints are most 
often involved. These patients are not relieved of their pain by 
salicylates. Lancereaux reports one case of acute synovitis in the 
ankles and knees in which 160 grains of salicylic acid were used 
daily for one week without effect, but there was prompt relief after 
the administration of mercury and iodides. 

3. Another type, occurring usually as a late secondary manifes- 
tation, is a hydrarthrosis. It is generally slow in its onset, unasso- 
ciated with other signs, and practically always affects the knee. 
This hydrops is usually painless and may similate a tuberculous 
joint. There is no bone destruction, and the mobility of the joint 
is not impaired. It runs a very chronic course and, according to 
Patton, may succeed the more acute synovial effusion. It is not 
at all characteristic of syphilis, and its recognition depends largely 
upon other associated data. 

4. At about this period, or during later stages of a syphilitic 
infection, there is sometimes found an unusual picture very closely 
similating an arthritis. I refer to infections of the bursa, and | 
include them in this review of arthropathies because of the intimate 
anatomical relationship as well as the clinical aspects of the two 
structures. We are indebted to Verneuil, in 1868, for the first 
description of this interesting condition. Since then other writers 
have recognized the luetic bursopathy of Verneuil, and have pointed 
out its similarity to arthritis. The chief burs in connection with 
syphilitic infections are those at the elbow, the wrist, the knee, and 
the ankle. Of these several joints the region of the knee is more 
richly supplied with bursal structures, and deserves special mention. 
According to Poirier, there are six burs lying in close proximity to 
the patella. The largest one is at the medial region of the knee, and 
is probably more frequently involved than the others. Curiously 
enough, only 26 cases have been reported, and of these, 9 occurred 
in the secondary and 17 in the tertiary period. Rather than con- 
sider this a true index of its infrequency, it is more probable that 
such pseudo-arthropathies have not been accurately differentiated 
from other articular or periarticular conditions. The most exhaus- 
tive description is given by Churchman, from whom I quote: 
“The picture, then, is one of an indolent affection of the burse, 
involving most often the knees, particularly in women. The 
disease is quite independent of syphilitic arthritis, the burse in- 
volved being oftenest those unconnected with the joints, and 
the neighboring joints being themselves entirely free from involve- 
ment. In the secondary stage, gummatous ulcerating and fungus 
forms occurs. The burse involved are those the most exposed to 
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trauma, but a study of the cases makes it clear that trauma, as 
usual in syphilis, only determines the site which the disease occupies. 
There is little or no accompanying functional disability. In view 
of the marked indolence of the condition and its great similarity 
to the arthropathies of syphilis, it should be spoken of as luetic 
bursopathy.”’ 

II. ArrHropatTHies Occurrinc Late. The joint affections 
occurring in the so-called tertiary period of lues form a chapter 
somewhat different from those noted in the earlier stages of the 
disease. This statement, however, is subject to notable excep- 
tions, and one finds it difficult at times to determine the stage of the 
infection by the type of the joint process. 

1. Agumma located in the peri-articular tissues may involve these 
structures and produce a picture resembling tuberculosis of the 
joint. This was originally described by Richet under the name of 
“tumeurs blanches syphilitiques.” According to Levine, there is 
first thrown out an extracapsular edema which later results in a 
destruction of the bone and cartilage and gives rise to a chronic 
arthritis. Unless treatment is instituted early in such cases, anky- 
losis results. Bronchin, Richet, and Lancereaux report typical 
cases where the gumma had so completely filled the joint cavity as 
to be almost identical in appearance with an advanced tuberculous 
infection. ‘There is usually considerable pain in these cases as well 
as effusion. 

2. In another form the gumma may begin in the bone or carti- 
lage and resemble an osteo-arthritis; the condition is known as 
gummatous osteo-arthritis. The Roentgen-ray plates show a loss of 
tissue in circular, pit-like excavations and not at points of greatest 
pressure, as in the non-specific arthritides. ‘There is never any 
increase in cartilage to form ecchondroses, yet there is, as a rule, a 
proliferative periostitis (Patton). Clinically, these cases are of the 
arthritis deformans type, but, as a rule, they are not polyarticular. 
Waterhouse belives that osteoarthritis is prone to be found in joints 
which have been previously damaged by luetic infections. Other 
authorities feel that every patient presenting signs of arthritis defor- 
mans (except the senile type) should have a Wassermann test made, 
as it is otherwise impossible to differentiate the specific from the 
non-specific forms. Skillern emphasizes trauma as an allied factor 
in producing a deforming arthritis of this type. Suffice it to say, 
experience has shown that syphilis is capable of producing such a 
condition; while it is infrequent, the possibility of its occurrence 
should not be lost sight of. 

3. Just as we may find a simple synovitis in the earlier stages, it 
sometimes appears also in the tertiary period. Generally the knee 
is involved. The condition is characterized by a more or less 
painful effusion into the joints. There is considerable stiffness and 
often creaking. On examination, aside from effusion, there is 
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definite thickening of the capsule and occasionally a slight elevation 
of local temperature. Whereas most of these cases run a chronic 
course, some of them are characterized by acute invasion, and the 
condition may resemble rheumatic fever. The effusion is often 
intermittent, and may recur without warning over night. Certainly, 
we are justified in strongly suspecting syphilis whenever there is a 
sudden appearance of synovial fluid without a history of recent 
trauma. 

4. A review of this subject would not be complete without a 
reference to a type which is found in the late stage of syphilis, and 
which, since it was first described by Charcot, is known as Charcot’s 
joint. Occurring especially in tabes dorsalis it is probably the 
best known of all the arthropathies associated with syphilis. The 
knee-joint is most frequently affected; next in frequency come the 
hip- and shoulder-joint, but marked and similar trophic changes 
also occur in the elbows and in the finger-joints. As is well known, 
the chief characteristic is an enormous, sudden, swelling about the 
joint, with little or no increase of synovial fluid. The joint is much 
enlarged, remains normal in color, and is absolutely painless. These 
arthropathies may appear early, and if they become chronic maj 
lead to grotesque deformities; the bones become porous, giving rise 
frequently to fractures in, and about the joints. According to 
Peterson they occur in 3 to 4 per cent. of all tabetics. 

Accepting the above types as representatives of the various 
joint lesions found in syphilis, we may tabulate them under the 
following headings: 

| Osteochronditis syphilitica. 

Congenital syphilitic lesions { Simple synovial effusion. 
Arthropathie deformante. 
Arthralgia. 
} Acute synovitis. 
| Hydrarthrosis. 
| Bursopathy of Verneuil. 


Secondary syphilitic lesions 


Tumeurs blanches syphilitiques. 

Late syphilitic lesions . .  { Acute or chronic synovitis. 
Gummatous osteo-arthritis. 
Charcot’s joint. 


| Bursopathy of Verneuil. 


The first of the two cases reported in the present paper is 
particularly interesting in that it so closely simulated acute 
rheumatic fever in its history, mode of onset, and general symp- 
tomatology. It is all the more remarkable in that it occurred 
during the tertiary period of the man’s luetic infection and at 
a time when the acute varieties are very uncommon. When an 
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acute synovitis does make its appearance several years after the 
initial lesion it attacks generally only one joint according to numer- 
ous observations. The interest in the second case centres in the 
polyarticular involvement. It is difficult to conceive of these 
multiple foci harboring spirochetes for a number of years, yet if 
we accept the belief that these organisms become localized at the 
end of the secondary period and there await an excitant, such as 
trauma, to begin a reaction we must look further for the stimulating 
factors. When only one joint is involved the difficulty is not so 
great. Granting that such localizations take place during the 
earlier stages, is it possible that it will be eventually shown that 
syphilis sets up a reaction only in those organs or parts where some 
other noxa is, or has been, at work? The unknown noxa could be 
of chemical, of cellular, or of bacterial origin. It is a significant 
fact that practically every patient who suffers from syphilis of the 
liver is, or has been, an alcoholic. The studies of Opie, Whipple, 
and others on experimental cirrhosis of the liver have demon- 
strated that neither bacteria nor certain chemicals alone produce 
the lesions, but only when both are jointly at work can hepatic 
cirrhosis be established. 

Obviously our main diagnostic responsibility consists in the recog- 
nition of these types by separating them from the great class of 
non-specific joint affections. This only can be done by painstaking 
observation and by. the more frequent application of the Wasser- 
mann test to arthropathic cases. It is interesting to know that in 
at least one large hospital in the East a Wassermann test is made on 
every joint case regardless of its character. Syphilis of the liver 
was formerly a curiosity, yet we now keep it in mind as a possibility 
in the study of practically every hepatic case. Certainly the joints, 
since they are so readily exposed to trauma and are so prone to 
harbor infection, should not be neglected when we are searching 
for spirochetal abodes. 
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PRINCIPLES OF BacrertoLocy. A Practical Manual for Students 
and Physicians. By A. C. Apsorr, M.D., Professor of Hygiene 
and Bacteriology and Director of the Laboratory of Hygiene, 
University of Pennsylvania. Pp. 650; 113 illustrations, 28 in 
colors. Philadelphia and New York: Lea & Febiger, 1915. 


Tus new ninth edition of Abbott’s Bacteriology deserves all the 
favorable criticisms that have been made of its earlier editions. It 
has long been the classic text-book on bacteriology in the English 
language for the beginner, and this edition brings its contents fully 
abreast of the times. The section upon the physiological functions 
of bacteria has been enlarged. There has been added new matter 
upon hemolysis, complement-fixation, and the Erhlich conception 
of the immunity reactions. Colored diagrams accompany the 
description of Erhlich’s theory of immunity and are very helpful. 
To allow for this new material there has ‘been some reduction in 
matter that was ofjonly historical importance. 

Dr. Abbott has the happy faculty in writing, as he has in talking, 
of presenting the details of technique, even the details of laboratory 
equipment and the use of apparatus, in such a concise and brief 
way as to make them attractive and easily remembered. This 
book is fully entitled to the flattering reception which has been 
accorded each new addition. 7. & Of. 


THERAPEUTICS OF THE CiRCULATION. By Str LAupER Brunton, 
Bart., M.D., Se.D., LL.D. (Aberd.), F.R.C.P., F.R.S.; Con- 
sulting Physician to St. Bartholomew’s Hospital. Pp. 536; 
3 illustrations. New York: Paul B. Hoeber. 


Tuts book is the fruit of a long and rich experience, both clinical 
and research, in the field of cardiovascular conditions. In its first 
edition it consisted of eight lectures delivered at the University 
of London in 1905, and as such was made to conform to certain 
experiments of the author which he had been asked to present. 
In this second edition he has enlarged the scope of the subject, 
has gone more into the work of other experimenters, and has made 
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the sequence of the subjects more orderly. It is intended onl) 
as a supplement to other works on the circulation, and does not 
therefore go into all the aspects of cardiovascular conditions as 
is done in the usual text-book. It is primarily a treatise upon 
therapeutics, yet fifteen of the nineteen chapters are devoted to 
a discussion of physiology, pharmacology, and living pathology. 
This, however, serves to present a rational basis for the author’s 
discussion of therapeutics, and is perhaps justifiable. The treat- 
ment, while not exhaustive, is up-to-date, and no symptom or sign 
of cardiovascular disease is left without some therapeutic sugges- 
tion. The author’s style is clear, and he has the faculty of stating 
things in such a simple and brief way as to make them readily 
appreciated. His similies are numerous and quite effective. On 
the whole the book is readable and instructive. T. G. M. 


CURSCHMANN’S TEXT-BOOK ON Nervous DiskEases. By G. 
ASCHAFFENBURG, Cologne; H. CurscHMANN, Mayence; R. 
FINKELNBURG, Bonn; R. Gaupp, Tiibingen; C. Hrrscu, Gét- 
tingen; Fr. Jamin, Erlangen; J. Ipranm, Munich; FEepor 
Krause, Berlin; M. Lewanpowsky, Berlin; H. LierpMann, 
Berlin; L. R. Miiier, Ausbgurg; H. ScHLesincer, Vienna; 
S. SCHOENBORN, Heidelberg; H. Starck, Karlsruhe; H. Srernert, 
Leipsic. English Edition by Cuartes W. Burr, M.D. Pp. 
552; 156 illustrations. Philadelphia: P. Blakiston’s Son & Co., 
1915. 


It was a happy thought which was responsible for the translation 
of this Text-book on Nervous Diseases, edited by the well-known 
German neurologist H. Curschmann. This work, which is in two 
volumes, was published some years ago. The different parts of the 
book were written by well-known German neurologists selected 
especially for their capabilities in certain lines, and, as a consequence, 
the German edition is one of the best of the composite text-books, 
for the German editor did his work well and the various authors 
succeeded not only in fitting in with the whole scheme of the book, 
but also in writing monographs on the particular subjects selected 
for them. 

The English edition, undertaken by Charles W. Burr, gives 
to American readers a splendid text-book on nervous diseases. 
In addition to this, the editor has also written a chapter on 
functional disorders, which is a complement to a previous chapter 
on this subject by another author. As can be readily under- 
stood, it would be most difficult to write an adequate review on 
a book of this sort, for to do so it would be necessary to criticise 
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the work of many authors, which would be impossible in the space 
available. 

Suffice it to say that in the American translation nothing has been 
lost. However, there is one pertinent criticism which can be made 
of this work, which of course is not the fault of the American trans- 
lation or of its American editor. These volumes were written a 
number of years ago, before the very marked increase in our knowl- 
edge of syphilis of the nervous system, the Wassermann reaction, 
the various serological studies and treatment, and, as a consequence, 
the chapters on tabes, paresis, syphilis of the spinal cord and of the 
brain leave much to be desired. There are very few comments 
made upon the Wassermann reaction, practically none upon spinal 
fluid findings, and the modern treatment by salvarsan is altogether 
neglected. W. 


THe Cancer Propitem. By LEAMAN BAINBRIDGE, 
A.M., Se.D., M.D., Professor of Surgery, New York Polyclinic 
Medical School and Hospital; Surgeon and Secretary of Com- 
mittee of Scientific Research, New York Skin and Cancer Hospital ; 
Honorary President, First International Congress for the Study 
of Tumors and Cancers, Heidelberg, 1906. Pp. 534; 38 plates, 
14 maps, charts and diagrams. New York: Macmillan Company. 


Tuts presentation of the cancer problem attempts to summarize 
with considerable detail the results of the studies—statistical, 
experimental, histological, and clinical—hitherto made upon malig- 
nant disease. The author’s task is rendered intensely difficult 
owing to the fragmentary character of our knowledge thus far and the 
impossibility of determining at this time the relative importance 
of the various more or less isolated facts at hand regarding neoplasms 
and their behavior. The various theories of cancer are presented, 
but we have as yet no satisfactory grounds upon which to select 
or discard from among them. The importance of greater attention 
to the collection of fuller and more accurate statistics concerning 
cancer is pointed out. The histopathology of neoplasms is treated 
in an extremely brief and general manner, with no attempt to 
describe in detail the types of neoplasms, although a few excellent 
plates of typical malignant neoplasms are introduced. 

A section is devoted to methods of diagnosis, including a descrip- 
tion of several of the methods of serodiagnosis that, as the author 
notes, have as yet proved of little or no value. 

The importance of chronic inflammation and irritation in predis- 
posing to cancer and an enumeration of the benign lesions likely 
to undergo malignant degeneration occupy a few pages. A variety 
of the cancer cures that have been put forward, but on investigation 
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have proved worthless, are described, together with an outline of a 
method of testing the value of a cancer cure. The place of light, 
Roentgen-rays, radium, electricity, and other forms of physical 
therapy is discussed, and the conclusion reached that for super- 
ficial growths, or as an adjuvant to surgical measures, certain at 
least of them are of distinct value. The use of escharotics is con- 
demned. A plea is made for greater efforts toward alleviating, 
especially by surgical methods, the sufferings of “ inoperable’ cases. 

Finally, the importance of education, first of the medical profes- 
sion and then of the laity, concerning cancer, is discussed, and the 
facts that we may wisely at this time bring before the laity are 
considered. 

A classified bibliography of selected references concerning dif- 
ferent phases of the cancer problem, and especially of articles 
giving further bibliographies, is appended. 

Because of the as yet embryonic state of cancer research, this work 
is of value chiefly as a book of reference and as a portrayal of the 
variety of lines along which this problem is now being attacked. 


J. H. A. 


NERVous AND MENTAL Diseases. By Cuurcnu, M.D., 
and Freperick Pererson, M.D., Eighth edition. Pp. 940; 
350 illustrations. Philadelphia and London: W. B. Saunders 
Company. 


Ir seems hardly necessary to review the eighth edition of any 
book, for the mere fact that repeated editions have been issued 
is the best indication of its merit. This work has been adopted by 
most medical schools, and is used by a great many physicians. 
One reason for its popularity is that it contains both a nervous and 
a mental section, practically two books in one, something which 
no other single volume has. Written as it is by two of the best- 
known medical teachers in this country, there should be no doubt 
as to its value. 

Considerable new material has been added to this edition. It is 
interesting to note that in the neurological section, Baranyi’s recent 
work has received consideration. Such subjects as infantile paralysis 
syphilis of the nervous system, and the study of the cerebrospinal 
fluid have been in large part rewritten. Not much attention is paid 
to psychanalysis either in the nervous or the mental parts of the 
work. This is a mistake, for although one may not believe in a sub- 
ject, a text-book should contain at least a brief working outline 
of a method which is now being followed by a large number of 
physicians in this country. Practically no changes have been made 
in the mental section. A 
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Fever: Irs THermotTaxis AND Metasouism. By Isaac Ort, 
A.M., M.D., Professor of Physiology, Medico-Chirurgical Col- 
lege, Philadelphia, etc. Pp. 166; 14 illustrations. New York: 
Paul B. Hoeber. 


As one begins to read this handy little book, he is led to believe 
that he is about to learn something of practical value in a subject 
that almost constantly engages his attention; but he is disap- 
pointed, as he proceeds, to find the book only a résumé of the 
subject from a strictly chemical and physiological point of view, 
emphasizing quite freely the researches of the author himself along 
this line. It purports to be three lectures delivered by the author 
to his sophomore classes in physiology, but it is difficult to under- 
stand how any second-year medical student could grasp the subject 
as here presented. He goes into great detail regarding the loca- 
tions and functions of the various thermic centres in the brain and 
cord and the nerves connected with them. He gives much emphasis 
to Crile’s theory of kinetic energy. Various types of calorimeters 
are described in placing before us the results of calorimetric experi- 
ments. In the latter part of the book metabolism is discussed in 
its relation to fever. To the physiologist this book will be of value, 
but for the internist it is somewhat disappointing. T. G. M. 


HAND-BOOK OF OpsTETRICS. FoR STUDENTS AND JUNIOR PRACTI- 
TIONERS IN INDIA. By KEpARNATH Das, M.D., Teacher of Mid- 
wifery, Campbell Medical School; Obstetrician and Gynecologist 
to the Campbell Hospital, Calcutta; Fellow, Member of the 
Faculty of ,Medicine, and Examiner in Midwifery, Calcutta 
University; Fellow of the Royal Society of Medicine. Pp. 612 
and 376 illustrations. Calcutta: Butterworth & Co. (India), 
Ltd. 


Tue long experience of the author as an obstetrician in India has 
particularly fitted him to write a book dealing with obstetrics as 
modified by the racial and climatic conditions existing in that 
country. Following a brief introductory historical sketch the 
major headings, pregnancy, labor, the puerperium, and obstetric 
surgery are taken up in detail. The book is a thoroughly practical 
treatise on obstetrics and includes sections dealing with the tropical 
diseases and native conditions which often complicate obstetrics 
in India. 

In the chapters on the physiology of pregnancy it is noted that 
the heat of the tropical climate produces some interesting varia- 
tions in the metabolism of a pregnant woman. In the case of the 
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European women resident in India there is an excessive excretion 
of phosphates; while among the Bengalees there is found a markedly 
lower excretion of urea than in Europeans. Pelvimetry receives 
considerable attention. The racial and dietetic factors cause a 
certain amount of mal-development of the pelvis. Owing to the 
small stature of native women, the generally contracted pelvis is 
the abnormal pelvis most frequently encountered; rachitic pelves 
are rare, while the author records nine cases of osteomalacic pelves 
in his practice. 

The various obstetrical operations are described in full, stress 
being laid upon those necessary to deal with the long-neglected 
cases, the result of native ignorance and prejudice against timely 
surgical interference. There are a large number of well-chosen 
illustrations. The final chapter on obstetric “hints” contains 
some especially pertinent advice. 

The book is worthy of a place in the library of any one practising 
obstetrics in a tropical country. P. F. W. 


ATEMKUREN MIT 574 REzEpTEN. Von Dr. MED. Henry HuGues. 
Zweite stark vermehrte Auflage. Mit 18 Abbildungen im Text. 
Wiirzburg: Curt Kabitzsch. 


Tue act of breathing and its use as a therapeutic agent is here 
discussed in a thorough, concise, and clear manner. The author 
analyzes the different phases of the respiratory act, and describes 
their particular effect in various conditions. Each individual 
respiration he divides into five different stages: (1) equal respira- 
tion, ?. é., inspiration and expiration, are of the same intensity and 
duration; (2) intensified inspiration; (3) prolonged inspiration; 
(4) intensified expiration; (5) prolonged expiration. Each of these 
various types of breathing has its special indications, and is used 
accordingly. Further differentiations of breathing are also made, 
such as the patient’s position or special kind of motion during the 
respiratory exercises and their indications explained. The author 
strongly emphasizes the importance of detailed prescriptions. 
He rightly says: “There is an enormous difference if I say, “Take 
a few deep breaths several times each day,’ or if I give the patient a 
written prescription like the following: 


Bad Soden am Taunus, May 1, 1914. 
R Costal Breathing. 
Inspiration 3 seconds + Expiration 3 seconds 
40 respirations 
or 4 minutes 
at 8, 10, 12, 4, 6, 8 o’clock, 
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The book bears throughout the mark of a scientist of high type 
and of a writer of quite an uncommon literary talent. We think, 
however, that the author might have explained a little more fully 
the physiological action of the different types of breathing. 

The reading of this unique book has given us great pleasure and 
much valuable information, and we recommend it heartily to mem- 
bers of the medical profession, and particularly to those interested 
in the subject of physical therapy. J. B. N. 


SPEZIELLE PATHOLOGIE UND THERAPIE INNERER KRANKHEITEN. 
Edited by Frreprich Kraus and Turopor Bruascu. In 10 
volumes. Berlin and Vienna: Urban & Schwarzenberg. 


Tue publication of this latest German “System” continues in 
the customary fragmentary fashion, without regard to continuity 
of subject or volume. The fortieth to forty-second “ Lieferung” 
includes articles on plague, chlorea, and typhus, by Professor 
Zlatogoroff, of St. Petersburg, and one on malignant tumors, by 
Professor Werner, of Heidelberg. These will eventually occupy 
pages 599 to 578 of the first half of the second volume. Another 
section, the forty-third to forty-seventh “Lieferung,” Volume V, 
pages 435 to 722, concerns the digestive tract. Functional stomach 
tests are discussed by Dr. Earnest Fuld, of Berlin; disturbances of 
secretion, by Professor Kuttner of Berlin. It is obviously inexpe- 
dient to attempt to give here any extensive analysis or criticism 
of a comprehensive work of this kind. One notices, however, as a 
chance observation, that no mention is made of the fractional 
method of removal of gastric contents. It is suggested, as of old, 
to remove the/contents (at the height of digestion) one hour after 
the ingestion of an Ewald or Boas test meal. The usual prepon- 
derance of German references and neglect of foreign authorities is 
present. That the chapters under notice, however, have been 
written with the customary German thoroughness is evident after 
very few minutes’ perusal. E. B. Kk. 


THe Dear: Position IN SOCIETY AND THE PROVISION 
FoR THerR EpucaTion IN THE UNIrep States. By Harry 
Best. Pp. 340. New York: Thomas Y. Crowell Company. 


THE purpose of the book is two-fold; in Part I the deaf and their 
place in society is considered and in Part II what provisions should 
be made for their education is discussed. 


| 
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The attitude of society in America toward the deaf is thoroughly 
gone into, together with the means of preventing acquired or 
congenital deafness. There is a wealth of statistics, some of value 
and some worthless in drawing conclusions concerning the increase 
or decrease of deafness. The book, however, is of more value to 
the social economist and statistician than to the physician. 

The appendix, consisting of a list of homes and schools for the 
deaf in each state, should be indispensable to those interested in the 
education of the deaf and dumb. 


MENTAL DericrENcy (AMENTIA). By A. F. TrepGoup, Consulting 
Physician to the National Association for the Feeble-minded, 
and to the Littleton Home for Defective Children. Second 
edition. Pp. 491; 67 illustrations. New York: William Wood 
& Co. 


Tus is the second edition, revised and enlarged, of Dr. Tredgold’s 
book on Mental Deficiency. There is no doubt that it is the best 
practical small work on the subject. It is clearly written, the 
subject is well presented, and the reader who once starts will un- 
doubtedly finish the book. T. H. W. 


A Text-BooK For Mipwives. By Joun S. Farrparrn, M.A., 
B.M., B.Cu. (Oxon.), F.R.C.P. (Lond.), F.R.C.S. (Eng.). Obste- 
tric Physician, with charge of Out-patients and in charge of 
Maternity Ward, St. Thomas’ Hospital; Lecturer on Midwifery, 
St. Thomas’ Hospital Medical School. Pp. 317; 104 illustrations, 
5 in color and 3 plates. London: Henry Frowde and Hodder 
and Stoughton. 


Ir a book with the scope and character of the present one is 
offered for the edification of the English midwives it must be 
apparent that they occupy a higher plane in obstetric practice than 
the midwives of America. However, their needs and desires must 
be understood by one who has been associated with them for over 
twenty years as lecturer and examiner. 

The author offers a well developed text-book on obstetrics with 
especial reference to the needs and limitations of the midwife. A 
logical arrangement of the subject is carried out which considers 
the science and art of obstetrics in all details. There are frequent 
explanatory notes in the text dealing with the rules of the Central 
Midwives Board, under whose supervision the practice of the 
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midwives is carried on. The treatment of the most serious obstetric 
emergencies is fully described for those who under certain circum- 
stances must assume the entire responsibility of such cases. 

The last part of the book discusses venereal diseases, cancer of the 
womb, the midwife’s duties, and the rules of the midwives’ examining 
board; this latter section should prove valuable to those interested 
in the solution of this problem in America. An appendix, glossary 
and copious index complete the volume. The illustrations are well 
chosen. 

While the book is above the understanding of the average foreign- 
born midwife of this country, it will be of assistance to those engaged 
in their training or regulation. r. 


PsycHoLoGy OF INTEMPERANCE. By G. E. Parrrince, Pu.D., 
Formerly Lecturer in Clark University. Pp. 275. New York: 
Sturgis & Walton Co. ‘ 


Tuts small book is a popular attempt to present the nature of 
intoxication and the craving for this and other stimulants. The 
author takes the viewpoint that to intelligently cope with the 
question of control of alcoholism we must first better understand 
the causes leading to alcoholism. He begins by a discussion of 
intoxication in animals, then among primitive and savage people 
and finally among civilized nations. He also discusses intoxication 
motives in literature, the mental and physical effects of intoxi- 
cants and the influence on abnormal cases. 

In the second part the author takes up the practical problem of 
alcoholism, the saloon and the club, and preventative and educa- 
tional measures. He does not believe much in the abolition of 
alcoholic habits by law but very sanely concludes that the cure 
of intemperance lies in the education of the young. T. H. W. 


PracricaAL GumpE TO DISEASES OF THE NosE, THROAT, AND Ear. 
By Wn. Lamp, M.D., C.M. (Edin.), F.R.C.P. (Lond.), Honorary 
Surgeon Birmingham Ear and Throat Hospital. Third edition, 
12 mo., 368 pages; 2 plates; 57 engravings. New York: William 


Wood & Co. 


Tue subject matter in this last edition has been revised and 
special sections added to parts of the second edition, notably the 
article on oral sepsis, a most important adjunct to throat condi- 
tions. The other additions embrance, the occasional risks attend- 
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ing the tonsil and adenoid operation, tonsillectomy and the sub- 
mucous resection of the septum, danger signs in ear disease, the 
Heath mastoid operation and the examination of the labyrinth. 
The entire book brings out the practical side of the subject and 
the mistakes one might make in diagnosis. The student wishing 
to perfect himself in theories must use some book of reference in 
conjunction with this practical manual. The last fifteen pages 
are devoted to formulas which have been tried and found of value 
in the author’s own practice. 4 


MetTHop AND INDICATIONS FOR RADIATION WITH THE QUARTZ 
LaMP (ANLEITUNG UND INDIKATIONEN F. BESTRAHLUNGEN MI’ 
DER QUARZLAMPE—“ KiNSTLICHE HOHENSONNE’’). By Dr. 
Huco Bacu, Bad Elster i. Sachsen. Pp. 43; 5 illustrations and 
1 color plate. Wiirzburg: Curt Kabitzsch, 1915. 

Tue author of this pamphlet exploits a new model ultra-violet 
lamp which seems to be constructed somewhat upon the principles 
of the well-known Cooper-Hewitt lamp, with the important modifi- 
cation that the tube is composed of quartz instead of glass, thus 
permitting the escape of a much larger percentage of ultra-violet 
rays. The lamp, its mechanism and the technic of its use are fully 
described. The author sets forth a large number of superficial, 
general and organic conditions in which the light may be used and 
in which it has been employed by himself and others with more or 
less success. 


THERAPEUTICS OF Dry Hor Arr. By CLARENCE EDWARD SKINNER, 
M.D., LL.D. Third edition. Pp. 336. Hammond, Indiana: 
Frank 5. Betz Company. 


Tue book is divided into thirteen chapters. The first of these 
gives a description of the apparatus, the second deals with the 
physiological action, and the third with the technique of dry hot 
air treatment. In Chapters IV to XI the nature and treatment of 
various diseases are discussed. In addition to the dry hot air 
treatment other remedial measures which may be of advantage in 
conjunction with dry hot air are briefly mentioned. Chapter XII 
is devoted to fields of future research and Chapter XIII to the 
incandescent electric light. 

The author devotes little attention to the differentiation of 
active and passive hyperemia and of dry and moist heat, their 
different physiological properties, effects, and indications. Further- 
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more the temperature, duration, and frequency of the dry hot air 
applications as devised in this book are altogether too severe. 

As to the effect of the treatment by dry hot air the book abounds 
in claims which appear to us to be decidedly overdrawn. To sub- 
stantiate these claims the author frequently goes into lengthy 
arguments which, unfortunately, frequently show lack of sound 
reasoning. 

We doubt whether the repeated reference in this book to the 
particular apparatus manufactured by a certain company is com- 
patible with the best form of professional ethics. J. B. N. 


THe Earty DraGnosis or HEART FarLurE AND Essays ON 
THE HEART AND CircuLaTION. By T. Stacey WILson, Senior 
Physician, General Hospital, Birmingham, ete. Pp. 617; 163 
figures and 12 plates. New York: William Wood & Co., 1915. 


Tue author states that his aim is to help the practitioner when 
at the bedside, by suggesting to him new methods of observations 
which give fresh insight into the mode of the heart’s action in 
health and disease. A collection of seventeen essays written in a 
period of over twenty years, however, would seldom be considered 
the happiest medium for “advancing new theories, advocating new 
methods,’’ even though as in the present instance, many of the 
facts are recapitulated in a sixty page summary. The author lays 
stress on the importance of the “distensibility” of the heart, but 
fails to convince that his simple methods of examination have 
demonstrated the changes he discusses. For instance, in speaking 
of the distensibility of the conus arteriosus being diminished as 
the fibrous strength of the heart and pericardium increases with 
advancing years, he says that rheumatic fever appears to increase 
distensibility by softening the fibrous element of the heart (7). 
We are willing to admit that “such conditions as ‘high diaphragm’ 
and ‘diminution in the areas of the liver dulness’ are rarely looked 
for as signs of diminution of the total volume of blood in circulation, 
nor is this lessened volume of circulating blood generally recognized 
as a sign of myocardial weakness,” but before we are willing to 
accept such questionable hypotheses, much fuller and more accu- 
rate proof should be forthcoming than these essays afford. Scattered 
through the rambling subject matter, on the other hand, are 
numerous valuable clinica] observations, such as those concerning 
the significance of different positions of the apex best, and at least 
one valuable improvement in method is suggested in an adaptation 
from Marey’s and Galabin’s cardiograph, which “records as many 
as sixteen to eighteen distinct waves associated with each cardiac 
cycle,” 
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One is forced to the conclusion that whereas this book is both 
instructive and suggestive to the specializing student of cardiac 
pathology, it is emphatically not valuable for the general practi- 
tioner, and might even do him harm by clouding the proved cardiac 
theories now generally accepted. E. B. K. 


Die NEBENWIRKUNGEN DER MOopERNEN ARZNEIMITTEL. 
Proressor Dr. Orro Serrert. Pp. 283. Wiirzburg: Curt 
Kabitzsch, -1915. 


In the introduction to a previous publication by the author on 
this subject, he explains that his purpose is to give to the general 
practitioner a complete presentation of the more valuable modern 
remedies, with especial emphasis on the symptoms produced by 
toxic doses. To this end, over six hundred drugs, the majority of 
them quite unknown to the reviewer, have been arranged alphabet- 
ically in sixteen groups, such as antipyretics, whooping-cough drugs, 
antigonorrheics, etc. The name, composition, dosage and toxicology 
of each remedy is presented, and, still further to assist the general 
practitioner, an alphabetical list at the end includes the name of 
the manufacturer of each drug. To the busy practitioner with a 
penchant for giving the latest remedy, or with a clientele that 
demands the same, this book, if frequently supplemented, should 
be of value. He can in most cases find out more about the remedy 
in question that is told in its accompanying {circular, whereas, 
if he relied on the list of remedies passed by the Council of Phar- 
macy, he would in most cases, not find the drug at all. E. B. K. 


Tue INTERVERTEBRAL ForAMINA IN Man. By Swan- 
BERG, Member of American Association for Advancement of 
Science. Pp. 95; 11 original full-page plates. Chicago: Chicago 
Scientific Publishing Company, 1915. 


SWANBERG presents a second brief outline of the intervertebral 
structures dealing exclusively with the intervertebral foramina in 
man. He has described the variation of the intervertebral foramina 
at different levels and the structures which pass through them. 
This study of these foramina emphasizes the importance of a 
thorough knowledge of the anatomical relationships when patho- 
logical conditions are under consideration. This small book, as 
a supplement to his first book, is of value both to the surgeon and 
to the physician. W. J. M. 
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Magnesium Glycerophosphate in Place of the Sulphate in the 
Treatment of Tetanus.—ZvueELzer (Berl. klin. Wehnschr., 1915, lii, 689) 
states that magnesium glycerophosphate is as effectual as magnesium 
sulphate in the treatment of tetanus with decidedly less toxic action. 
He ascribes this partly to the fact that glycerophosphoric acid is a 
cleavage product of lecithin and hence less toxic to nerve tissue. Zuelzer 
found that the severest symptoms subsided promptly under its use. 
He gave it in doses of 10 ¢.c. of a 25 per cent. solution every three or 
four hours to moderately severe cases. This dosage controlled con- 
vulsions and the patients were kept almost entirely free from pain. 
This treatment can be continued for days without any untoward symp- 
toms. No appreciable effect upon the pulse was observed under con- 
tinued treatment. Animal experiments showed that the glycerophos- 
phate produced a much less marked fall in blood-pressure as compared 
with the sulphate. 


Extirpation of the Pineal Body.—Danpy (Jour. Exper. Med., 1915, 
xxii, 237) publishes his observations on dogs after complete extirpation 
of the pineal gland. In view of the recent marked advances in our 
knowledge due to a thorough study of the other glands of internal 
secretion, it was natural to expect that some such powerful influence 
on the body might result from the internal secretion of this gland. 
The basis for this assumption is chiefly due to clinical observations on 
cases dying of tumors of this structure. The experimental data have 
so far led to very inconclusive results. In the work here reported, the 
complete removal of the gland has been accomplished by a compara- 
tively simple operation and with almost completely negative results. 
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The author’s conclusions are as follows: (1) “Following the removal 
of the pineal, I have observed no sexual precocity or indolence; no 
adiposity or emaciation; no somatic or mental precocity or retarda- 
tion. (2) Our experiments seem to have yielded nothing to sustain 
the view that the pineal gland has an active endocrine function of 
importance either in the very young or adult dogs. (3) The pineal 
is apparently not essential to life and seems to have no influence upon 
the animal’s well being.’’ 

Bacteriotherapy in Typhoid Fever.—JopiinG and (Jour. 
Amer. Med. Assn., 1915, Ixv, 515) note that during the past few months 
there have been published a number of interesting observations dealing 
with the bacteriotherapy of typhoid fever, largely the result of experi- 
ence gained by using sanitarians in the eastern front of the European 
war. The most encouraging reports have dealt with the therapeutic 
use of intravenous injections of sensitized vaccine. The dosage used 
has varied considerably, from the minimum of about 50 million to 
a maximum of 800 million. Ischa Rawa considers the mortality reduced 
by one-half and practically all the case reports recently published 
have shown similar results. However, isolated cases have been reported 
in which the injection of the vaccine was followed by alarming collapse 
symptoms. These reports emphasize more especially the increase in 
peristalsis with consequent danger of hemorrhage and perforation and 
the cardiac collapse that may result. Even subcutaneous inoculations 
of immunizing doses are known to stimulate the intestinal tract. In 
view of certain definite objections to the vaccine treatment with 
typhoid bacteria, such as the increase in peristalsis and the deleterious 
effect on the heart, the authors think it rational to endeavor to obtain 
the stimulation of the ferments by some means other than one involving 
the danger of further injury to the patient. Such a method might be 
found by using the various split products of the bacterium or other 
proteins and avoiding those which are known to be the most toxic. 
As Zung, and Jobling and Strause have shown, the protoalbumose 
fraction of the protein split products is usually very toxic, while the 
secondary proteoses are practically non-poisonous. Liidke has already 
made some applications of such treatment and has reported very 
favorable results. A series of cases which the authors have under 
treatment at present, while not sufficiently large to permit definite con- 
clusions, seems to afford a very favorable confirmation of Liidke’s 
results. They believe that the conclusion is warranted at present that 
intravenous bacteriotherapy offers a reasonably safe method of treat- 
ment in select cases of typhoid fever, but that further efforts should be 
made to overcome the definite toxic effects which of necessity accompany 
the injections. In the mechanism of the reaction the authors are of the 
opinion that the non-specific ferments are of considerable importance. 


Results Obtained from the Induced Pneumothorax Treatment of 
Pulmonary Tuberculosis.—Sioan (Johns Hopkins Hosp. Bull., 1915, 
xxvi, 289) presents a brief report regarding results obtained in the 
treatment of pulmonary tuberculosis by artificial pneumothorax. 
He includes in this article 20 cases previously reported by Hammon 
and himself and adds 23 cases to this series. The author selects as 
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suitable for this method of treatment patients showing: (a) gross and 
active lesions in one lung with a quiescent lesion not extending below 
the level of the fourth rib in the other lung; (5) gross and active lesions 
in one lung, with a mildly active lesion not extending below the level 
of the third rib in the other; (c) quiescent lesions, bilateral but suitably 
located, with a history of aggravating cough and profuse expectoration; 
(d) arrested but suitably located lesions, with a previous history of 
relapse whenever work was attempted; (e) arrested lesions, but with 
a history of recurring hemorrhages. Patients with incipient lesions 
have been considered unsuitable, except in cases of hemorrhage. All 
of the patients treated had moderately or far advanced pulmonary 
tuberculosis, except one, who had bronchiectasis. Those designated 
as unsuitable were patients showing: (a) gross and active lesions 
extending below the level of the third rib on both sides; (6) an extensive 
gross lesion in one lung and a lesion located at the base in the other; 
(c) serious complications such as cardiac disease, arteriosclerosis, 
ulcerative laryngitis, chronic diarrhea, extensive tuberculous ostitis 
and nephritis, either acute or chronic; (d) disease apparently of long 
standing, as shown by marked fibrosis of the lungs, thoracic deformities, 
decided cardiac displacement and dyspnea; (¢) a history of chronic 
alcoholism; (f) a history of recurring hemorrhages from both lungs; 
(g) a marked emphysema; (h) an erratic or excitable temperament; 
(i) real or apparent old age. Of the 43 cases treated no collapse of 
lung was produced in five cases, and only a partial collapse was obtained 
in 15 cases. Those in whom only a partial collapse was produced 
seemed to experience as much symptomatic relief as those in whom a 
complete collapse was obtained. Of the 43 patients who were treated 
from three months to three and a half years, 18 or 41+ per cent. have 
died, and 25 or 58+ per cent. are living. Of these 25 living, 8 or 19+ 
per cent. of the whole, are doing poorly; 11 or 26+ per cent. are doing 
well and are working part time. Six, or 14+ per cent. have resumed 
all of their former business and social obligations. Sloan in conclusion 
states that the induced pneumothorax treatment applied to the 42 
patients with moderately or far-advanced pulmonary tuberculosis 
and one with bronchiectasis, influenced the progressing course of the 
disease little or none at all in 60 per cent. It did, however, stop dis- 
tressing symptoms in a large number of this group. In addition the 
author believés that the fact that this treatment restored 11 per cent. 
of the patients to perfect health and complete working capacity for 
over two and a half years justifies the use of the method. 


Typhoid Fever in the Vaccinated.—Bources (Bull. de Il’ Acad. de 
Méd., 1915, Ixxiii, 785) says that among 550 typhoid patients at Brest 
in the last two years, fifty-three had received protective inoculation 
against typhoid fever. In this vaccinated group the disease was of 
mild or average type in all but five where it was of the severe type 
and proved fatal to all. One of these patients had only received one 
injection of the vaccine and should be excluded as not completely 
vaccinated. Excluding two others of this group who died chiefly 
as a result of secondary infection, there remains only two fatalities to 
be ascribed directly to the typhoid. This mortality compares very 
favorably to a mortality of 15.2 per cent. occurring among those not 
receiving the prophylactic treatment. 
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The Employment of the Tuberosity of the Os Calcis and the Patella 
for the Secondary Covering of a Stump after Amputation for Suppura- 
tion.—OErHLERECKER (Zentralbl. f. Chir., 1915, xlii, 473) calls attention 
to a method of later improving the bone end left by the removal of the 
lower third of the leg or thigh, when the wound has been left open for 
drainage on account of the presence of severe infection, at the time of 
the amputation. The principle in such an operation is the same as 
that of the Pirigoff and Gritti amputations. Three or four months 
after the amputation, when the infection has been overcome, the 
wound surface has become clean and the flap containing the tuber- 
osity of the os calcis or the patella has contracted, a secondary bony 
union is obtained and the diaphyseal end of the diaphysis coyered by 
an osteoplastic flap. Two war cases are reported. In one the ankle 
joint was severely infected, the astragalus necrotic and the soft tissues 
of the lower part of the leg and foot was the seat of a phlegmonous 
inflammation. A posterior flap was made including a part of the 
tuberosity of the os calcis, the bones were divided at about the junction 
of the lower and middle thirds of the leg and the wound left open until 
clean, about four months later, when it was much smaller. The bone 
ends were freshened by a sharp curette and approximated, the heel 
flap being held in position by strips of adhesive plaster. Firm and rapid 
union resulted and the patient was discharged with an artificial leg, 
the stump taking the weight in an excellent manner without pain. The 
same result was obtained after an amputation through the lower end 
of the femur with an anterior flap containing the patella, the patella 
being approximated to the lower end of the femur about three months 
after the amputation and an excellent weight-bearing stump being 
obtained. 

Fulguration in the Treatment of Tumors of the Bladder.- 
Geracuaty (Surg., Gynec. and Obst., 1915, xxi, 150) says that only in 
papillomata has fulguration been destructive, and it has destroyed the 
malignant as well as the benign papillomata. Where the tumors are 
cystoscopically and histologically benign the rapidity of disappearance 
is frequently astonishing. When they are malignant, the response 
may be extremely slow and lead almost to discouragement. Where they 
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are distinctly malignant, the response is almost certain to be slow. 
Sometimes small malignant papillomata will require many times the 
amount of treatment which would have been necessary for a benign 
papilloma of the same size. In one case with multiple malignant 
papillomata covering the left lateral wall of the bladder and the tumors 
so fused at their surfaces that. it seemed like one large tumor mass, 
seventy-five treatments, extending over a period of nine months, were 
necessary to entirely eradicate the neoplasms. No radical operation 
could have given as complete a result. In the papillary carcinoma 
or sessile tumors, where infiltration of the base is always present, the 
chances of eradication of the tumor by this method of treatment are 
practically nil, although considerable symptomatic relief may at times 
be obtained. From the standpoint of ultimate prognosis it is important 
to have a knowledge of the nature of the growth removed, because in 
three of his cases in which malignant papilloma had been successfully 
removed, death occurred later from metastases, although the bladder 
remained free of tumor. Furthermore, recurrences have been encount- 
ered only in cases in which malignant papilloma had been removed. 
It can now be positively stated that fulguration should be the treatment 
selected for all papillomata, benign or malignant, in which infiltration 
of the bladder wall has not occurred, and that it yields results in- 
comparably superior to the most radical operative procedures. 


The Desiccation Treatment of Bladder Tumors.—Kryes (Surq., 
Gynec. and Obst., 1915, xxi, 169) applied the desiccation treatment 
(fulguration) to 27 personal cases and by adding those cases com- 
municated to him by nine other surgeons, he was able to report 
126 cases. Tumors of the bladder must be classified as benign or 
malignant in accordance with their clinical characteristics, especially 
their reaction to the desiccation treatment. The clinical characteristics 
of malignancy are hardness of the tumor, intractable cystitis, and 
sloughing or ulceration of the tumor. Multiplicity and size of the 
tumor militate against the success of any treatment. The surgeon 
will have to decide from his own experience which cases are to be 
selected for desiccation, and which submitted to operation and desic- 
cation afterward. When a bladder contains more than two or three 
tumors we may prophecy a continual tendency to relapse, and we must 
insist upon the closest vigilance after apparent cure. For two weeks 
after each treatment the patient should be within call of the physician 
qualified to care for either infection or hemorrhage. Cures should be 
verified as follows: Cystoscopy must show the bladder entirely healed. 
Three months later cystoscopy must be repeated. One year after this 
it must be repeated again. Further cystoscopic verification must be 
made at periods of about three years. For how long the tendency 
to relapse continues, we do not know; but after the first year it is 
probably slight. Death has resulted once from hemorrhage and twice 
from “ pericystitis.’’ 


The Pathological Diagnosis of Tumors of the Bladder with Par- 
ticular Reference to Papilloma and Carcinoma.—Buercer (Surg., 
Gynec. and Obst., 1915, xxi, 179) says that from a study of one 
hundred and thirteen tumors of the bladder, amongst which there 
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were fifty-five papillomata, forty-five papillary carcinomata, five 
squamous carcinomata, two metastatic carcinomata, and six sar- 
comata, he was able to conclude that a differential diagnosis between 
the papillomata and carcinomata can be made in almost all instances 
on a pathological basis. Certain morphological criteria were accepted 
as indicating the existence or the acquisition of malignant traits in 
any given tumor. These criteria were found to be present in parts of 
the tumor that are accessible in so far as they can be reached by cysto- 
scopic instruments, and in so far as adequate portions can be removed 
for histological examination. The changes that are indicative of 
malignancy occur, not as heretofore assumed, in the “depth’’ where 
they may escape our diagnostic methods, but manifest themselves 
first, in the epithelium, not far from the surface, either with or without 
areas of infiltration. A test of the morphological criteria proved con- 
clusively that they are dependable and, if adopted, lead to correct 
diagnosis. Many of the other loosely accepted notions regarding the 
malignancy of papillomata per se were found to be fallacious. Only 
in one tumor out of one hundred and thirteen was a papilloma found 
to infiltrate and still retain “normal’’ cellular characteristics. 
Frequency of Recurrence of Stone in the Kidney after Operation. 
Capot and CRABTREE (Surg., Gynec. and Obst., 1915, xxi, 223) say 
it has been clearly shown that the risk of these operations is not great. 
In their series of 155 cases there were 5 deaths, 2 following nephrec- 
tomy, and | each following nephrotomy, pyelotomy and ureterotomy. 
On the basis of these cases they can only say to the patient that the 
risk of operation is small; that the danger of progressive destruction 
of the kidney by the stone, if it is left, is large; that the probability 
of recurrence is considerable; that it depends somewhat upon the age, 
undoubtedly somewhat upon the method of operation and the skill 
with which it is carried out, but clearly somewhat upon the entirely 
unknown factor—the liability or the ability of that particular kidney 
to form concretions. The outlook for the cases of stone in the ureter 
is apparently considerably better. In this small series of 21 cases, 
the probability of permanent cure seems to be about two to one. 
Note on the Anatomy of Imperfectly Descended Testes.—Woop 
(Surg., Gynec. and Obst., 1915, xxi, 232) has had the opportunity of 
dissecting six specimens of undescended testes. Among other findings 
in five of the six specimens the vas deferens was found to terminate 
in a series of coils with a blind extremity which was not attached to 
the testis in any way. These coils appear to represent the globus minor 
of the epididymis. He presents a study of the subject and emphasizes 
that failure in the descent of the testis is due to developmental defects 
that take place very early in fetal life. The degree of the abnormality 
corresponds to the extent of interference in the formative period. 
As is well known, prior to the fifth or sixth week the sex characteristic 
can not be distinguished. It has seemed to Wood that, in the condition 
here alluded to, the impress of the stimulus that determines the sex 
has been deficient, so that the change from the primary indifferent 
stage has stopped short of perfection. As a consequence there are 
definite anatomical defects observed in connection with the testis 
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which may involve other structures derived from the same embryo- 
logical source. As the majority of detained testes reach the scrotum 
by the time of puberty, in the absence of complications that demand 
relief it would seem wise to postpone operation for transplanting the 
testis in the scrotum until ample time has been given the organ to 
descend naturally. When operation is undertaken for any reason a 
effort should be made to trace the vas, and if it is found not to be 
connected with the testis an anastomosis may be performed, particularly 
if spermatozoa are present. 
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Whooping Cough.—Lutrincer (New York Med. Jour., 1915, ci, 
1043) reports 138 cases of whooping cough treated with stock vaccines 
prepared by the New York Health Department. Of this series of cases, 
115 came under treatment within the first three weeks of the paroxys- 
mal stage. According to Luttinger, the vaccine treatment seems to 
have decreased the paroxysmal stage by over two weeks when com- 
pared to cases in which drugs alone were used. What was more sig- 
nificant to the author, however, than the shortening of the duration of 
the paroxysmal stage, was the prompt amelioration of the severity of 
the paroxysms which followed the administration of the vaccine in 
nearly all cases. On the other hand, the cases treated with drugs, 
as a rule, showed first a decrease in the number and not in the severity 
of the individual paroxysms. Luttinger who states that the vaccine 
seemed to have a prophylactic value when given in sufficiently high 
dossage. 

Progress in the Use of Standard Salvarsanized Serum Intraspinally. 
—Ocitviz (Med. Record, 1915, lxxxvii, 1062) in a former paper, de- 
scribed a method of preparing in vitro a salvarsanized serum of standard 
strength suitable for administration intraspinally in syphilitic dis- 
orders of the central nervous system and reported 15 cases which had 
been treated with the preparation. His present paper deals with the 
results of continued treatment of the same series of cases. Out of the 
15 cases, 13 show a complete disappearance of all subjective manifesta- 
tions, with improvement in the objective signs in one way or another, 
for an average period of one year, while one showed moderate improve- 
ment only, and one failed utterly to respond to treatment. Of the 
total number, 11 cases (6 tabes, 3 paresis, 1 syphilitic myelitis, 1 cere- 
brospinal syphilis) show spinal fluids negative to the Wassermann reac- 
tion in all titrations, with normal cell and globulin contents; 2 remain 
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positive, and in 2, recent analyses could not be secured. Ten 
cases (4 tabes, 4 paresis, 1 syphilitic myelitis, 1 cerebrospinal syphilis) 
show negative Wassermann reaction in the blood; 3 remained positive, 
and in 2, recent analyses could not be secured. As to the value of the 
treatment when systematically and judiciously employed, further com- 
ment seems unnecessary to Ogilvie. To those familiar with the resistive 
and tenacious character of these diseases it will at once be evident, 
from a study of this and other reports, that the intraspinal method 
offers far more in the way of therapeutic possibilities than the use of 
mercury and salvarsan intravenously alone. That the latter are of the 
greatest importance is readily conceded, but laboratory evidences of 
syphilis in the spinal fluid are completely eradicated in but few cases 
treated without intraspinal medication. Ogilvie states that no matter 
how striking the clinical improvement may be the treatment has been 
inadequate unless this has been accomplished. He emphasizes that 
in neurological syphilis the field of greatest opportunity lies in institut- 
ing treatment in the predestructive stage. With this end in view the 
spinal fluid should be subjected to a rigid examination in every case 
presenting indefinite or transitory symptoms referable to the central 
nervous system, whether the patient gives a history of syphilis or not 
and regardless of the existence of a negative Wassermann reaction in 
the blood. 


Pollen Therapy in Hay Fever.—GoopaLe (Boston Med. and Surg. 
Jour., 1915, elxxili, 42) says that serobiological methods have shown 
the same phylogenetic relationship of the different plant orders and 
families. The application of these discoveries to the treatment of hay 
fever by injection of plant proteids promises to assist in the selection of 
the specific material for a given case. Definite reactions are elicited 
in hay fever by the pollen of the exciting plants, when brought into 
contact with an abrasion of the skin. The intensity of these skin 
manifestations may be easily diminished by the repeated parenteral 
administration of the proteids in question. Coincident with the 
diminution in the skin reactions, there seems to occur an increased 
tolerance of the exposed mucous membranes to the pollens of the plants 
employed. Pollen therapy in hay fever may be regarded at the present 
time as a promising method of treatment, but its value and the per- 
manence of its results remain still to be definitely established. 


The Intraspinal Administration of Antitoxin in Tetanus.—NIcoLu 
(Jour. Amer. Med. Assn., 1915, lxiv, 1982) says that the result of a 
series of animal experiments conducted by Park and himself was conclu- 
sive in showing that the intraspinal administration of tetanus antitoxin 
was far superior to the subcutaneous and intravenous methods of 
administration. As a result of this experimental work, the following 
method of treatment is strongly advised by Nicoll: (1) The intra- 
spinal injection of from 3000 to 5000 units into the lumbar region of 
the spinal canal, preferably under an anesthetic, the volume of fluid 
injected being brought up to 10 or 15 c.c. by the addition of sterile 
normal saline, the exact amount being regulated according to the age 
of the patient and the amount of spinal fluid withdrawn. (2) The intra- 
venous injection of 10,000 units at the same time. (3) The repetition 
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of the intraspinal dose in twenty-four hours. (4) A subcutaneous in- 
jection of 10,000 units three or four days later. The well-recognized 
adjuvants to specific treatment (quiet, subdued light, sedatives, etc.) 
should be used to supplement the treatment as outlined. Nicoll reports 
20 cases of tetanus treated on this plan and gives brief abstracts of the 
clinical histories of these cases. Of the 20 cases, 16 recovered. The 
author states that in judging the effect of antitoxin given intraspinally 
in this series of cases, it must be remembered that the cases were 
not selected, but that every case of tetanus reported was given the 
benefit of the treatment regardless of the clinical condition. The 
series, therefore, may be said to be fairly representative of the type of 
the disease occurring in and about the City of New York. A few of 
these patients would undoubtedly have recovered if the intraspinal 
injection of antitoxin had not been given or without any treatment 
other than symptomatic. The results obtained, however, in the saving 
of life are so much more favorable than those in previous years, when 
large doses of antitoxin were recommended to be given by the intra- 
venous and subcutaneous methods, that there can be no reasonable 
doubt that the low death rate, 20 per cent., here obtained was largely 
due to intraspinal dosage. 


Intraspinal Therapy in Syphilis of the Central Nervous System. 
Swirt (Jour. Amer. Med. Assn., 1915, Ixv, 209) believes that intra- 
spinal injections of autosalvarsanized serum or serum to which a small 
amount of salvarsan or mercury is added, is of distinct help in certain 
cases of tabes and cerebrospinal syphilis. Not all patients with these 
diseases require intraspinal treatment. Many of them respond well to 
intravenous injections of salvarsan combined with mercury and iodide 
properly administered. In other cases, the symptoms and abnormal 
cerebrospinal fluid are not controlled by general therapy, and it is 
in this class that we believe the addition of intraspinal therapy to be 
of value. Both the clinical side and laboratory evidences of active 
disease should be considered, and any treatment controlled by repeated 
examinations of the blood and cerebrospinal fluid. Although the 
treatment of these diseases should be systematic, it should not be so 
rigid that individual indications should be disregarded. Not infre- 
quently one sees improvement only after active treatment has been 
discontinued. Others seem to require constant treatment until all 
evidences of active disease have disappeared. Only by considering 
all the factors can consistent beneficial results be obtained. 


The Starvation Method versus Gradual Carbohydrate Reduction 
as a Time Saver in the Treatment of Diabetes.—CurisTIANn (British 
Med. and Surg. Jour., 1915, elxxii, 929) says that the starvation method 
of Allen for rendering a diabetic sugar-free, in addition to being a safe 
method, has shortened very materially the time required to get a 
patient with diabetes sugar-free, and so permits of a large part of the 
patient’s stay in the hospital being devoted to building up the patient’s 
tolerance for carbohydrates. To put it another way, the method saves 
for the patient and for the hospital one or two weeks of time. 


| 
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Etiological Relationship of Syphilis to Chorea of Sydenham. 
Kopurk (Arch. Pediat., 1915, xxxii, 561) reports his investigation of 
vases of Sydenham’s chorea with a view to proving an etiological 
relationship with syphilis. He avers the clinical connection between 
chorea and endocarditis and between chorea and rheumatic joint 
manifestations and states it as his belief that all chorea of the Syden- 
ham type seems to be of an infectious nature. By investigating 11 
‘vases of chorea he found no positive Wassermann reaction and no 
clinical or physical evidence of syphilis. By intravenous injection of 
salvarsan in 7 cases of chorea there was no especial improvement and 
certainly no “striking effect” has had been averred. He does not 
believe there is any connection between the two diseases and from 
the results of his investigation he concludes that salvarsan has no more 
value in chorea than what has hitherto been used in treating this 
disease. 


Congenital Syphilis in Infants.—M. Sou.pin and F. Lesser (Deutsch. 
med. Wehnschr., 1915, xli, 429) present the symptom-complex of a 
number of cases which have merely a suggestion of syphilitic disease 
and in which the Wassermann reaction was uniformly negative. The 
infants suffered primarily from nutritional disorders. Symptoms which 
suggested congenital syphilis in these cases were sniffling, discrete rose- 
colored macules on the soles of the feet showing no infiltration, post- 
cervical lymphatic enlargement only as large as rice kernels, and occa- 
sionally a slight and temporary enlargement of the liver and spleen. 
In every one of these cases the mother was found to have a positive 
Wassermann reaction and so turned a suspicion of the disease due to a 
faint symptom, to a conviction of the presence of a luetic taint. Toxic 
substances may have been transmitted to the child from its syphilitic 
mother sufficient to account for the suggestive symptom and yet the 
question may arise if the child be actually a spirochete carrier. Again 
all syphilitic symptoms of an active kind can be absent for many 
years and then suddenly develop. Systematic observation in families 
afflicted with congenital syphilis show that in one-half the cases con- 
genital syphilis is latent during the early years. For practical pur- 
poses the authors lay down the rule, not to be content with a negative 
Wassermann reaction in an infant with suggestive luetic signs but to 
also examine the blood of its mother. 

Treatment of Scarlet Fever.—R. Kocu (Deutsch. med.Wchnschr.,1915, 
xli, 372) compares the scarlet fever statistics of Barasch with his own 
and draws conclusions as to specific treatment in this disease. In ten 
years Barasch reports 1438 cases of scarlet fever with a mortality of 
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15 per cent., only 6.6 per cent. of deaths occurring after the third 
day. Koch reports 263 cases in one year with a total of three deaths, 
or 1.1 per cent. In Barasch’s cases no specific treatment was carried 
to a definite conclusion, the treatment being general. In Koch’s cases 
28 of the most severe cases were treated by intravenous injection of 
“convalescent serum,” taken from patients convalescent from scarlet 
fever. Of the 28 cases but 1 died. Of 12 cases, not quite as severe 
which were treated with normal human serum, 1 died. Koch remarks 
the difference in the two mortality records and implies that the small 
percentage in his cases is due to the employment of the serum. In Bar- 
asch’s cases 122 out of 217 cases died during the first three days through 
general intoxication. It is in the very grave cases that the “ convales- 
cent serum” has its greatest effect when given early and in sufficiently 
large doses, 50 c.c. for small children and 100 c.c. for older cases. The 
serum has little if any effect when used in cases with complications of 
scarlet fever. The serum should be gathered from a number of con- 
valescent cases and mixed. It is sterilized and combined with 0.5 per 
cent of a 4 per cent. carbolic acid solution. 


Localizing Brain Symptoms as Early Events in Tuberculous Men- 
ingitis—C. O. HawTHorne (British Jour. Child. Dis., 1915, xii, 232) 
reports 2 cases of tuberculous meningitis which began during apparent 
good health with motor phenomena suggestive of a localized cerebral 
lesion. One child vomited and the following day was found to have 
a paralysis of the left face and left arm which cleared up in forty-eight 
hours, to be followed a day later by convulsive seizures of these parts, 
following which paralysis was again noted but other clinical signs absent, 
including the fundus of the eye and the spinal fluid. The paralysis 
disappeared entirely later on only to usher in the frank signs of a 
tuberculous meningitis. The other child was suddenly seized with 
right-sided convulsions which ceased in several hours and next day 
there were no clinical signs of disease to be found. Within three days 
convulsive seizures again appeared and he later developed a tubercu- 
lar meningitis which was proven at autopsy. Convulsions and paresis 
usually come late in this disease and to explain the early symptoms 
mentioned in the above 2 cases, the author suggests that the sudden 
and limited motor phenomena marked the arrival of the specific irri- 
tant within the cranial cavity and its application to a localized ares 
of brain tissue. Presumably, the effect of such emboli on the motor 
cortex would be capable of producing cortical disturbances which 
express themselves clinically either as unilateral paresis or unilateral 
convulsion followed after a time by local recovery of nerve function 
and still later by generalized signs of a meningitis from an extending 
infection. It does not seem possible to carry the position further than 
to say that at times the arrival of the infection in this disease may be 
marked by limited motor phenomena suggestive of a localized cerebral 
lesion. 


Immunization against Measles.—C. HERMANN (Arch. Pediat., 1915, 
xxxii, 503) reports a series of tests in immunizing infants against measles. 
The basis for his idea is that infants under five months are relatively 
immune to measles or when they are infected the disease appears in a 
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mild typical form. Under two months infants are absolutely immune. 
The immunity becomes less marked toward the end of tbe first year 
and during he second year is entirely absent. Infants under five 
months coming in intimate contact with measles without being infected 
frequently do not contract thé disease when exposed later. One attack 
of measles usually. protects for life. Also the immunity cannot be trans- 
ferred by the mother solely through the breast milk for artificial]; 
fed infants are also immune. The infant possibly elaborates its own 
antibodies. Also the nasal discharge contains the virus twenty-four 
hours before the appearance of the eruption in measles. Based on these 
facts the theory is to inoculate infants under five months with measles 
virus, thereby conferring an immunity by manufacturing antibodies 
while the child is least susceptible or at most will take the disease in 
a mild atypical form. Up to this time 40 infants have been inoculated 
at the following ages: 1 at two and a half months; 4 at three months; 
3 at three and a half months; 6 at four months; 15 at four and one 
half months, and 11 at five months. The majority of the infants 
showed no distinct reaction. Fifteen had a slight rise of temperature 
from the eighth to the fourteenth day and in a few instances a few 
indistinct spots were noticed. Of these cases, 4 over one year of age 
have since come in intimate contact with measles and have not con- 
tracted the disease and in addition, 2 of the 40 cases were reinoculated 
at the age of twenty-one and twenty-three months respectively, the 
result being negative in both. Material for inoculation consists of 
mucous from the nose of otherwise healthy children taken twenty- 
four hours before the measles eruption appeared. It was taken on 
smal: cotton swabs and kept in glass vials containing a moist piece of 
blotting paper at the bottom. The inoculations were made by applying 
the swab gently to the nasal mucous membrane. It would be desir- 
able to devise some method by which the infectious material could 
be made to retain its virulence for more than twenty-four hours. 
Erysipelas Treated with Whole Blood from Convalescent Patient. 

A. D. Kaiser (Arch. Pediat., 1915, xxxii, 519) reports a case of ery- 
sipelas in a girl, aged six years, which resisted all usual remedies includ- 
ing antistreptococcic serum. The areas involved were the entire left 
arm, the chest and upper abdomen, and the streptococcus was obtained 
in culture. Seven ounces of blood were taken from an adult case 
convalescing from erysipelas and injected, after citration by Zingher’s 
method, into seven different muscles of the child’s body. The child’s 
temperature dropped to 100° in twelve hours and to normal within 
twenty-four hours, accompanied by a disappearance of the redness, 
swelling and tenderness and a marked general improvement which 
was rapid and uninterrupted. The adult convalescent’s temperature 
had been normal for five days and the streptococcus had also been 
grown in culture from the lesions. The protective bodies in the blood 
of the convalescent apparently acted with success and this method is 
urged in severe cases where the outcome looks dubious if a suitable 
donor can be obtained. 
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The Question of Autoinfection Complicating Pregnancy and the 
Puerperal State.—ZaNGEMEISTER and Kirstein (Arch. f. Gyndk., 1915, 
civ) had carried out minute clinical studies and observations upon 
pregnant patients to determine the question of the possibility of auto- 
infection. Without going into elaborate details regarding their in- 
vestigations, they conclude that bacteria capable of producing rise of 
temperature and other disturbance, are present in and about the 
genital tract of pregnant patients who have never been internally 
examined; that these bacteria make their way upward into the vagina, 
so that while they were found in the lower portion in the genital tract 
in 89 per cent. of cases examined; in 25 per cent. of cases examined 
they were also found in the upper portion. Clinical studies in the oc- 
currence of fever in patients in whom germs were found in the genital 
tract before labor showed that these bacteria can undoubtedly produce 
infection entirely independently of any bacteria introduced during 
examination or manipulation. These observations have been con- 
firmed by others, so that there is a considerable mass of accurate 
clinical observation to establish these facts. What are the practical 
conclusions to be drawn? When we consider the course of spontaneous 
labor in a normal patient, we find that the escape of amniotic liquid, 
passage of placenta and membranes, and of the blood and serum which 
follow, all tend to carry bacteria from above downward and outward. 
The blood serum which follows the removal of the placenta is the best 
possible application to the wounds received during labor. So long 
then as the course is from above downward and the uterine sinuses 
are promptly plugged by sterile coagula, and the womb remains con- 
tracted, the patient should escape serious infection. But frequent 
examinations, manipulations, and unsuccessful attempts at delivery 
carry these germs into bruised and wounded tissues, to the cervix 
and produce infection. In difficult cases where labor has been prolonged 
much of the success of delivery by addominal section lies in the fact 
that the infected lower portion of the genital tract is not entered, but 
that the child is removed through the upper uninfected portion. 


External Version in the Treatment of Placenta Previa.— ZaLewskI 
(Arch. f. Gyndk., 1915, civ) publishes the results of his observations 
on this method in the Clinic at Breslau. Out of 192 cases of placenta 
previa studied, 9 were treated by tamponing the vagina and cervix 
with iodoform gauze and giving quinin. The maternal mortality 
was 11 per cent., the fetal mortality 57 per cent., the percentage of 
puerperal fever 66.6 per cent. In 40 cases the rupture of the membranes 
was the method employed, in 47.5 per cent. labor proceded spontane- 
ously. There was no maternal mortality and 7 per cent. fetal mor- 
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tality. These results were obtained among the spontaneous labors 
only. After the membranes were ruptured, in 21 cases further inter- 
ference was necessary; in 2 the tampon was used, in 12 combined 
version and slow extraction, in 7 the use of the dilating bag. By those 
who use bimanual version With prolonged extraction, the maternal 
mortality is commonly established at 5 per cent., but the fetal mortality 
varies from 50 to 84 per cent. Regarding the use of the dilating bag 
there is always the uncertainty that while the bag may secure a certain 
degree of dilatation, spontaneous delivery will not necessarily follow. 
The patient’s strength may become exhausted, or her nervous condition 
be such that no efficient effort at delivery is made. Under these cir- 
cumstances the additional manipulation of the bag is a serious danger, 
and the statistics of placenta previa show that frequent manipulation 
greatly increases the maternal mortality. The writer calls attention 
to the value of dilating bags made of animal membrane, such as the 
bladder of the sheep or pig. These can be rendered thoroughly sterile, 
‘an be kept in small flasks ready for use, are less liable to burst than 
rubber bags, do not undergo such change, are smaller in bulk, and thus 
can be introduced through a narrow cervix. They are also very cheap. 
Pressure with a very firm bag in cases of placenta previa seems to be 
better than with a more elastic rubber bag. The writer also calls 
attention to the dangers of the puerperal period in placenta previa, 
and especially from postpartum hemorrhage. In 12 cases of central 
placenta previa the placenta was manually removed, and 3 of these 
patients perished from postpartum hemorrhage. To prevent this the 
writer used secacornin in doses of 2 ¢.c. combined with similar doses 
of pituglandol. The intra-uterine tampon was also employed. In 2 
cases Momburg’s bandage was used, apparently to advantage. It 
seemed to control hemorrhage until the uterus could be thoroughly 
tamponed. The writer recognizes the danger of the tampon and urges 
the general practitioner not to apply the tampon in central placenta 
previa, to interfere with the patient as little as possible, and to send 
her promptly to hospital. He seems to have had no experience with 
delivery by section in these cases and considers it something which is 
as yet a radical proposition, having a very limited application. Up 
to the present time the reviewer has treated 22 cases of placenta previa, 
some of them exsanguinated and brought to hospital by ambulance 
in emergency, by delivery by abdominal section. All of the mothers 
have recovered and those children who were in fair condition. 


Hunger Fever in the Newborn.— Mayer (Arch. f. Gyndk., 1915, civ) 
reports studies in newborn infants in Sellheim’s Clinic in Tubingen. 
It is often observed that the newborn infant loses from six to eight 
ounces during the first week or ten days after its birth. If the loss of 
weight is rapid the temperature rises and both find their highest point 
at the third or fourth day, occasionally as late as the sixth day. Some 
infants show marked thirst during this period. In seeking a cause it is 
natural to consider the part played by bacteria in the intestine, and 
also by the passage of urates and uric acid from the kidneys. It is 
thought when the intestinal condition is not normal that the abnormal 
bowel permits the absorption of bacteria and toxins which the healthy 
bowel resists, thus causing the fever. By clinical observation it is 
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found that a mother who has fever does not furnish healthy milk to 
her child, and this is also true of women suffering from pronounced 
albuminuria. There is probably a relation between the nourishment 
of the mother and the condition of the infant’s bowel. The effort to 
furnish infants with sterilized mother’s milk lessened, in the Clinic, 
the number of cases of hunger fever. Such fever still occurred for which 
there was no adequate explanation. Fortunately these cases are rarely 
severe or fatal. 


The Cause of Chorea Complicating Pregnancy.—ALBrRecntT (Zischr. 
f. Geburtsh. u. Gyndlc., 1915, Ixxvi) describes the case of a primipara, 
aged twenty-two years, who was taken with chorea at the beginning 
of the first pregnancy. Her condition became pronounced and she was 
treated by intragluteal injection of 20 ¢.c. normal pregnancy serum. 
In twenty-four hours the choreic movements had ceased and the patient 
was much better. She also gained somewhat in weight. He adds the 
case of a girl, aged sixteen years, in whom chorea appeared at the time 
when menstruation became established. From the study of these 
-ases he believes that chorea is an intoxication in the pregnant patient 
with substances formed by the embryo, or in patients at puberty 
with substances produced by the glands which form the internal 
secretions. 

Icterus of the Newborn an Infectious Disease.—PrattTzer (Ztschr. 
f. Geburtsh. u. Gyndl., 1915, Ixxvi) describes a series of cases of what is 
termed ‘‘nuclear icterus in the newborn.’’ This disease shows its 
most important changes in the nervous system and nuclei of the cerebral 
tissues, showing yellow discoloration, and also the ganglia. The writer 
draws attention to the esophagus as the site of infection, probably 
with the colon bacillus. The fact that children frequently put their 
fingers and other objects into the mouth readily explains the occurrence 
of such infection. A toxin produced by the bacillus circulating in the 
blood would account for the lesions in the muscles and in the nervous 
system. It is interesting to note that in the muscle fibers some of the 
most characteristic changes were observed. In this connection it 
must be remembered that such infection is rarely caused by one germ 
only, but staphylococci and streptococci may undoubtedly be present. 
In those cases where it was thought that no infection was present the 
characteristic changes in the muscle bundles were absent. This con- 
dition also calls attention to the frequent infection of the infant from 
the umbilicus. The practical conclusion of these investigations lies 
in the necessity for strict asepsis. and that the child's mouth be invaded 
as rarely as possible. 

The Cause of Icterus Neonatorum.—HEYNEMANN (Zischr. f. Geburtsh. 
u. Gyndk., 1915, Ixxvi) has studied icterus neonatorum in the 
Clinie at Halle, and finds that the cause is primarily a variation in 
the function of the liver cells in the early days of life. The congested 
condition of the liver predisposes to this, with the rapid disintegration 
of the red blood corpuscles. Of this we do not know the precise cause. 
Evidently anything happening during labor which especially increases 
pressure upon the child’s body forces blood into the liver, or any infec- 
tion which should attack the blood would produce icterus. 


a PROGRESS OF MEDICAL SCIENCE 


GYNECOLOGY 


UNDPR THE CHARGE OF 


JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Diagnosis and Treatment of Vulvovaginitis in Children. —Some 
very interesting suggestions upon these subjects are made in a recent 
article by C. C. Norris (Jour. Amer. Med. Assn., 1915, Ixv, 327). 
Norris calls attention to the difficulty in demonstrating gonococci in 
smears obtained in the ordinary manner, from chronic cases, even 
though the patient may still harbor active organisms. The ability 
to make such demonstrations is of the greatest importance, however, 
in determining the point at which the case may be considered cured 
and treatment stopped, for other theoretical means of determining 
this, such as the complement-fixation test, have proved entirely unre- 
liable in gonorrheal vaginitis of children. Norris has found the following 
technique exceedingly valuable for this purpose: The child is placed 
in an elevated position, so that fluid will not run out of the vagina, and 
with a soft rubber eye-syringe about a half-ounce of 1 to 5000 bichloride 
solution, made up in normal salt, is injected. It is important to have 
the patient in such a position that the vagina will be ballooned out by 
the atmospheric air. With the vagina thus partly filled with solution 
and thoroughly distended, a smooth glass rod is introduced and the 
various parts of the vagina are rubbed with it for the purpose of detach- 
ing any adherent secretion. In a further effort to obtain material 
the solution may be forced in and out a number of times with the 
syringe. The solution thus obtained is centrifuged for twenty minutes 
at high speed, and the sediment examined in the usual way. Where 
this procedure is negative in suspected cases, the following addition 
is advocated by the author: On the day preceding the bacteriologic 
examination the entire vagina is painted with a fairly strong silver nitrate 
solution—5 to 10 per cent., according to the age of the patient—in 
order to produce a distinct reaction. On the following day washings 
are obtained in the manner described above, and will often show gono- 
cocci when they previously were negative. In 21 chronic cases, Norris 
says that he obtained positive results in 45 per cent. with ordinary 
smears, in 75 per cent. with simple washings, and in 97 per cent. with 
washings preceded by chemical irritation. He does not think it is safe to 
consider that a cure has been affected until negative findings have been 
obtained at three consecutive bacteriologic examinations at two-week 
intervals, no treatment having been employed in the meantime, and 
the last examination having been preceded by irritation with silver 
nitrate. With regard to treatment, the author lays great stress on the 
necessity for perseverance, even in face of the apparent disappearance 
of symptoms. In the treatment which he has adopted, he depends 
largely on the well-known fact that dessication quickly destroys the 
gonococcus. With the patient in the knee-chest or Sims’ position, or 
in the case of an infant, with the buttocks elevated by the nurse, the 
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vagina is ballooned out until it is well distended. In the majority of 
instances, the hymen should be sacrificed, in order to give more thorough 
drainage and greater accessibility for treatment. The vagina is thor- 
oughly washed with a weak permanganate solution, and is then swabbed 
with a 25 per cent. argyrol solution, the latter being employed chiefly 
as a cleansing agent.. After the argyrol has been applied, the vagina is 
dried thoroughly with a thin strip of gauze, an empty atomizer being 
used to complete the drying. The child is now left in the Sims position 
for twenty to thirty minutes, care being observed to keep the vagina 
well distended with air during this time. As a final step, it is flooded 
with a weak solution of silver nitrate, starting with 1 or 2 per cent., 
this gradually being increased as the vaginal mucosa becomes more 
resistant. These treatments are given three times a week, the vagina 
being washed out daily by the mother or nurse with a weak perman- 
ganate or argyrol solution by means of a soft rubber eye-syringe. Norris 
admits that this treatment is hardly adapted to dispensary work, 
owing to the amount of time required. He says that in 14 cases treated 
in this manner, a cure, as determined by the criteria described above 
was obtained in an average of twelve weeks, dating the cure from the 
first of the three negative examinations. The most persistent case 
lasted eighteen weeks, recurrence having taken place after two negative 
examinations, gonococci being found in the final test preceded by silver 
nitrate irritation. In conclusion, the author insists upon the necessity 
for observing thoroughness and regularity in carrying out the treat- 
ment. He believes that the simple instillation into the vagina, often 
at irregular intervals, of various solutions, as is frequently practised, 
is of little value in the treatment of the disease. 


Pelvic Varicocele.— This subject, which was discussed in this depart- 
ment a year or so ago, has been again brought before the profession in a 
recent paper by PrnkHam (Amer. Jour. Obst., 1915, Ixii, 244). He calls 
attention to the fact that the chief symptom complained of by many 
women seeking advice for so-called female troubles is a persistent, 
dull aching pain in the left iliac region, in some instances relieved by 
the recumbent position, aggravated by standing or walking, and usually 
worse at the menstrual periods. Often no definite pelvic lesion is 
palpable. Many of these women are told they have “ chronic oéphoritis’’ 
or that they have nothing at all the matter; as Pinkham points out, 
however, the fact is too frequently overlooked that there is always a 
good reason for physical suffering. Pinkham believes that the true 
cause of the trouble in many cases of this sort is a varicose condition 
of the veins of the broad ligament, producing a lesion analogous to 
varicocele in the male. It occurs much more frequently on the left 
side than the right, probably because of the fact that on the former 
side the ovarian vein runs upward and inward to the renal vein, which 
it enters at right angles; it is very poorly supplied with valves, and 
anything which would interfere with the free flow of blood would 
produce venous engorgement. The vein on the right side, on the other 
hand, has a shorter course, entering the inferior vena cava directly 
at an acute angle. Pinkham thinks that women who have borne 
children are more apt to develop a varicose condition of the broad 
ligament veins than are nullipara, though it may occur in the latter 
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also. Subinvolution of the uterus, loss of support due to lacerations of 
the birth canal, and retroversion of the uterus all tend to favor venous 
stasis in the parturient woman, while an adherent sigmoid, with asso- 
ciated constipation, may be the underlying factor in a nullipara. 
The author strongly believes that if more attention were paid to the 
possible existence of pelvic varicosities, the results of surgical intervev- 
tion in cases of indefinite pelvic pain would be vastly improved. The 
diagnosis, he admits, must often be made by elimination. The treat 
ment he advises is double ligation of the varicosities, with excision of 
the intervening area. He reports a number of cases in which this 
procedure has been carried out, apparently with exceedingly favorable 
end-results. 

Repair of the Ureter with Small Intestine.—An interesting case is 
reported by Barsat (Calif. State Jour. Med., 1915, xiii, 70), in which 
an extensive ureteral injury was repaired by means of a segment of 
intestine, and a kidney thus saved that would otherwise have had to be 
sacrificed. The patient was a woman, aged thirty years, who a few 
months before coming under Barbat’s observation had undergone 
an operation for extensive pelvic inflammatory disease, with widespread 
adhesions and much distortion of the normal relations. The operator 
had inadvertently included the right ureter in one of his sutures. A 
collection of urine formed in the region of McBurney’s point, and was 
evacuated by a superficial incision, following which a urinary fistula 
formed at this point, and continued to discharge. At a subsequent 
operation about 14 inches of the ureter were found to be lacking; an 
unsuccessful attempt was made to form a new ureter by sewing ad- 
jacent tissues around a ureteral catheter introduced from the bladder, 
but this produced no improvement in the condition. When first 
seen by Barbat, the patient presented a small fistula in the region of 
McBurney’s point, through which clear, bacteria-free urine was con- 
stantly discharged. Indigo-carmine appeared here at about the same 
time as from the left ureteral orifice in the bladder; it seemed probable, 
therefore, that the right kidney was functionally unimpaired, and 
worth preserving, if possible. At operation, numerous intestinal 
adhesions were separated, after which the ureter could be traced down 
to a mass corresponding to the bottom of the fistula. It was ligated 
and cut close to this, the proximal end being lifted up and temporarily 
clamped. A loop of ilium about 7 inches long was then isolated, con- 
tinuity of the intestinal tract being reéstablished by means of a Murphy 
button. Great care was taken to see that the blood supply of the 
isolated segment was not interfered with, and that undue traction was 
not made on its mesentery. It was flushed out with a large amount of 
1 to 1000 formalin solution, and the upper end closed by inversion. The 
lower end was sewed to a slit in the bladder by continuous through- 
and-through sutures. A small oblique puncture was then made in the 
side of the intestine near the closed upper end, and the ureter anasto- 
mosed into this by the same technique as is commonly employed in 
ureterovesical implantation. The patient had a rather stormy con- 
valescence, and for a time urine was discharged from the old fistula, 
as well as from a new one which formed in the abdominal scar. These 
fistule eventually closed, but not until three and seven months re- 
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spectively, after operation. The patient has since gained 25 pounds 
in weight, and is in excellent health three years later, although at the 
last examination the bladder urine showed the presence of some colon 
bacilli and shreds of mucus. 
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Experimental Investigation Concerning the Influence of Ethyl and 
Methyl Alcohol upon the Organ of Hearing. A Contribution to the 
Pathogenesis of Neuritis Acustica Alcoholica.—The deleterious effect of 
many drugs upon the organ of hearing is well known and the results 
of the ingestion of quinin and salicylic acid and of various arsenical 
combinations, in this respect, have been frequently demonstrated. Of 
the effects of such other substances as chenopodium oil, lead, silver 
and mercurial salts, phosphorous and carbonic acid but little is defi- 
nitely known and our knowledge of the effect of alcohol upon the ear 
is equally imperfect. begin confined, according to the author, mainly 
to the results of occasional and imperfect clinical observations and of 
two lines of experimental pathological investigation. The protracted 
consumption of alcohol may result eventually, as has been demon- 
strated, in inflammation and degeneration of the auditory nerve, but 
notwithstanding the extent of alcoholism, alcoholic polyneuritis is of 
comparatively rare occurrence and especially so as exhibited in the 
auditory nerve. Marian and Ostmann have shown that alcohol has a 
lesser affinity for the auditory nerve than the drugs previously men- 
tioned and that the deleterious influence of alcohol is much more 
frequently exhibited in other than the auditory nerve, especially the 
optic nerve. Zytowitsch gives as the results of his investigations in 
alcohol poisoning in rats and guinea-pigs changes exhibiting themselves 
first in the ganglion spirale, next in the efferent nerves in the lumina 
spiralis ossea and, finally, in the organ of Corti, the basal whorl being 
the last and the least affected. Hemorrhages were notable in all cases, 
less frequently in the endolymphatic portion; the vestibular region 
was also included in the area of these ecchymoses. Tadokoro found 
as the result of his investigations in the majority of his cases an osteo- 
plastic labyrinthitis and the author refers the hemorrhages in the first 
instance to postmortem changes and the labyrinthine showings in the 
second instance to suppurative infection from the middle ear. The 
clinical studies of Marian and the supplementary clinical contributions 
of Zytowitsch refer the aural changes incident to alcoholism, both 
chronic and acute, to the labyrinth, and as exhibited, preponderatingly, 
in men between twenty-five and fifty years of age. In no instance 
was there opportunity for postmortem evidence of the clinically 
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inferable labyrinthine changes. Under these circumstances, YUTAKA 
NAKAMURA (Passow and Schaefer’s Archiv, December, 1914), undertook 
a series of carefully conducted investigations into the labyrinthine 
conditions incident to alcoholic poisoning, using for his material only 
carefully selected guinea-pigs all of whom were previously examined 
as to hearing by the method of Preyer, auricular reflex, and as to the 
integrity of the vestibular function by the caloric test. The alcohol, 
usually 40 per cent. strength, was administered by means of a soft 
rubber catheter passed into the stomach, the jaws of the animal being 
controlled by a mouth clamp, devised by the author and consisting 
of two S-shaped metal rods or tubes controlled by a set screw, the risk 
of internal injury to the animal in process of administration of the 
alcohol being thus minimized; in one series of cases acute poisoning 
was ensured by large doses, in a second series, a chronic effect was pro- 
duced by daily administration in small doses, the clinical symptoms 
of the poisoning usually manifesting themselves within ten minutes, 
though this, and the degree of effect, proportionately, varied greatly 
in individual cases. The nutrition of the subjects was regulated accord- 
ing to the daily determination of the body-weight in order to secure 
as nearly as possible an assumed mean of nutrition. The evidences of 
the intoxication in both the acute and the chronic cases corresponded 
to those commonly observed in the human subject, but at no time 
throughout the experiments, except during the toxic periods, was there 
any determinable decrease of hearing or of the vestibular function. 
The method of preparation of the material was, in the -main, that of 
Yoshii with certain minor modifications, but including fixation with 
the brain in situ and the acusticus and medulla undivided, and, through- 
out the examination, especial care was taken in other and similar 
respects to avoid traumatic postmortem results which might serve 
to confuse the conclusions to be drawn from the actual changes in an 
auditory apparatus of such exceeding delicacy. In conclusion, the 
author says that both ethyl and methyl alcohol have an injurious 
effect upon the ear, and especially upon the auditory nerve, the three 
components of the peripheral cochlear system being more frequently 
and more severely affected, nerve fibres, ganglion cells and cells of 
Corti, than the vestibular and facial nerves, pathological changes in 
the vestibular and geniculate ganglia being in no instance found. 
The alcohol attacks, as a nerve poison, only the neural elements of the 
organ of hearing, all the remaining tissues in the middle ear and laby- 
rinth, including bloodvessels and bony structures remaining unaffected. 
The pathological changes in the acoustic system of the auditory nerve 
consist mainly in degenerative, atrophic processes with segmental 
destruction of the cochlear fibres, degenerative implication of the 
spiral ganglion cells and the cells of Corti without corresponding evi- 
dence of inflammation, these degenerative changes being, moreover, 
more pronounced in the peripheral portion of the cochlear nerve, in 
the fibrils of the lamina spiralis ossea and in the modiolus than in 
the cochlear trunk itself, the changes in the spiral ganglion cells of the 
upper cochlear whorl being more pronounced than in the lower portion. 
These investigations seemed to prove that the hematogenous changes 
in the cochlear nerve occurred, in the three portions of the system 
almost coincidently, in cases of acute alcoholic poisoning, whereas the 
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cells of Corti, in the more chronic cases, remained sometimes unaffected 
and that the hemorrhages in the middle ear and labyrinth observed by 
Zytowitsch were the result not of poisoning, but of an extrinsic trauma. 


Parotid Fistula in the External Auditory Canal.—The first case of 
this kind was described by Politzer, in 1906, and that of KreTscHMANN 
(Arch. f. Ohrenh., xevi, 8) is similar in that, in both cases, the symp- 
tom occurred in otherwise entirely normal ears without evidence, 
moreover, of parotid disturbance, suddenly without pain and without 
other than the immediately induced sensation, an outflow appeared 
from the ear. Otoscopic examination revealed a swelling upon the 
canal wall about 4 millimeters in diameter, in the author's case, on the 
anterior superior and, in the case of Politzer, on the inferior bony canal 
wall, this swelling expanded and subsided coincidently with the move- 
ment of the jaw in chewing; at its base an opening in the bony canal 
wall could be determined by means of a probe, the swelling being, in 
fact, a hernial protrusion filled either with fluid or with glandular 
tissue. In neither case did the history give a clue to the origin of the 
aural manifestation. Politzer regarded it in his case as a cystic exten- 
sion of the parotid which had burst through the membrane closing 
the opening due to a dehiscence of bone in the canal wail; the treat- 
ment consisted in rest and in cauterization of the projected area. 

The Pathogenesis and Treatment of Otosclerosis. — DrENKER 
(Deutsch. med. Wehnschr., 1914, xix) denominates as otosclerosis a group 
of cases in which, with patent tympanopharyngeal tubes and nearly 
normal aspect of the drum-heads, the clinical picture is presented of 
a progressive, definitely determinable, by functional examination, 
steadily increasing, difficulty in hearing. Structurally, there is an 
increasing immobilization of the stapes, spongiosity of the labyrinth 
capsule and, sequent thereto, atrophic degenerative changes in the 
nerve end apparatus of the labyrinth. Etiologically, the question as 
to whether the otosclerosis is secondary to a disorder of the tympanic 
mucosa or originates primarily in the bony capsule is not yet decided, 
but the majority of authorities incline to the latter view, in some 
instances the otosclerosis being regarded as typical of rheumatic 
arthritis. Furthermore, the incidence and progress of the spongiosity 
and whether it is of inflammatory origin or otherwise has not yet 
been determined. It is evident from all statistical evidence that the 
preponderating number of cases occur in women and the author sug- 
gests that gestation has a distinct bearing upon the beginning of an 
otosclerosis, or upon its subsequent progress and that the function of 
the hypophysis cerebri may come to be found to have a bearing upon 
the existence of this aural condition. Another view which has its 
adherents is that the otosclerosis has its origin in a disorder of the 
circulatory system and it is certainly true that hereditary predisposition 
is apparently an important factor, while syphilis and tuberculosis are 
of comparative importance etiologically The therapeusis of oto- 
sclerosis is practically powerless, as might be inferred from the patho- 
logical findings and from the results of attempts at treatment by means 
of radium, electromotor massage and varied internal medication. 
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A Remarkable Finding of Anthrax Spores in the Earth of a Burying 
Place.—The resistance of anthrax spores in infected earth is of the 
greatest hygienic importance. W. v. Gozenpack (Ztschr. f. Hyg. u. 
Infektionskrankh., 1915, \xxix, 336) reports the finding of anthrax 
spores in the earth of a place which had been used six years before 
for burying diseased animals. The place was wanted as a playground 
and the investigation was undertaken to determine whether it was 
safe for such use. The author recovered anthrax bacilli six times by 
animal injections and twice by direct plating. One ear gave four 
positive findings at the surface and from depths of 1.3 and 2 meters 
deep. Earth worms from these regions gave negative results. A 
cow buried in this particular place had been slaughtered there and 
remained twenty-four hours before burying. Moreover, the tem- 
perature at this time was 18° to 21°C. These facts led the author 
to conclude that the earth had been badly infected from the blood 
and body fluids of the slaughtered animal and that the bacilli in the 
soil thus polluted and under conditions of favorable temperature 
had actually grown. Many of the guinea-pigs used in these experi- 
ments appeared to have died from malignant edema and the confusion 
liable to arise from the resemblance of the two diseases and the mor- 
phology of the bacilli must be controlled by cultures. 


Observations on the Antibacterial Action of Coins on Media.— 
NaTONEK and Reirmann (Ztschr. f. Hyg. u. Infektionskrankh., 1915, 
Ixxix, 345) carefully review the literature on the action of different 
metals against bacteria. Many theories have been advanced. The 
theory given us as a result of their own experiments is that the 
metal exerts a direct action upon the bacteria. Electric currents 
between the metals, through the water of condensation of the media, 
bring about solution of the metal. Small particles of the metal in the 
moisture of the media are probably held in suspension. The oligo- 
dynamic activity against bacteria of solutions of the heavy metals is 
well known. The addition of insoluble substances to such a solution 
lessens or destroys the bactericidal action. The authors found in their 
experiments that when coins were placed on plates seeded with bacteria 
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no growth occurred under or in a circle surrounding the coin. This 
has been shown by many other observers. They further showed that 
when a coin was placed on an agar plate for a few hours and then 
removed the area under and about the coin showed no growth after 
smearing the plate with bacteria. If chalk or India ink were added to 
the plate before treatment with the coin no bactericidal action resulted. 
The same is true if the plate is very heavily seeded. When the coin 
was left on the plate for a long time (five days) and the plate then 
seeded, no interference with growth was found. This latter result the 
authors explain on the dilution of the substance or its alteration by 
oxidation. The other findings confirm the theory of the oligodynamic 
action of metals in solution. Agar treated with copper and silver coins 
was tested and copper was found in both cases and only a trace of silver 
from the silver coin. 

Experimental Study of Distribution and Habitat of the Tetanus 
Bacillus.—The tetanus bacillus has been found most widely distributed 
in nature, from the mud of Lake Geneva and water of the Dead Sea 
to the arrows of the natives of New Herbrides. Its presence in dust, 
soil, wearing apparel, gun wads, and feces is of common knowledge. 
Nose (Jour. Infect. Dis., 1915, xvi, 132) studied the distribution 
of tetanus bacilli among the herbivorous animals, particularly through 
the fecal excreta. The excreta of horse, cows and guinea-pigs were 
analyzed by the use of Smith’s anerobic method. The horses showed 
the presence of these organisms in 18 per cent., but no tetanus bacilli 
were found in the material from cows. In feeding tetanus organisms 
to guinea-pigs the spores were recovered on the seventh day after 
feeding. They found that animals having the organism in the intestine 
may, during certain seasons of the year, be free from infectinon. Some 
experiments show that the bacilli actually multiply while in the bowel 
Those animals in which the bacilli appear normally may act as carriers 
for this organism and infect large areas. 


The Effect of Industrial Dusts in the Production of Respiratory 
Diseases.—The importance of dust of various kinds as causative factors 
in respiratory diseases is being borne in upon us with greater weight. 
Heim and AGaAsse-LAFont (Arch. gén. de méd., 1914) after reviewing 
the various ill-effects of industrial dusts came to the conclusion that the 
classification should not rest upon the origin of the dust but rather 
upon the nature of its harmful influence. They recognize dusts of an 
active and passive nature. The effects of the first are toxic, pre- 
disposing or infectious, while the dusts acting passively act by their 
mere presence as foreign bodies upon the surfaces of the respiratory 
system. These passively acting materials may be of soft or hard con- 
sistency. The latter are more effective in bringing about the common 
chronic pneumokoniosis. They point out that the active agents are 
by far the most important in bringing about the acute respiratory 
diseases of which pneumonia and acute bronchitis are the most frequent. 
They do not follow the chronic lesions resulting from the passive 
agents to a conclusion to illustrate the increased predisposition of the 
damaged tissues to other secondary processes, 
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Therapeutic Leukocytosis.—The first appreciation of quantitative 
changes of leukocytes were observed in infectious diseases. Its common 
occurrence in infections brought forth many hypotheses of its develop- 
ment. Many believed that the bacterial toxins were directly responsible 
for leukocytosis and compared its occurrence with the experiments of 
Metchnikoff in which leukocytes actively combated the introduction 
of arsenic and other poisons into the body. In fact, the activity of 
leukocytes toward. various poisons was demonstrated in connection with 
a variety of synthetic organic compounds. On the other hand, new 
views indicated an activity of leukocytes, not by a mere absorption of 
the poison, but by an elaboration of secretions which are antagonistic 
to the foreign substances. This argument has been much used in the 
discussions on immunity. The underlying factor in chemotaxis is not 
clear. It is evident that leukocytes are not equally attracted by all 
forms of infection, some types even causing them to disappear from 
the blood. There are some, however, that believe that the appearance 
of leukocytes in the blood is dependent upon their active discharge from 
the lymph channels while others believe that it is controlled by the 
activity of the bone-marrow. Many points governing the presence of 
leukocytes in the blood are not clear and it would appear that under 
different conditions different factors are active in determining their 
increase in the blood. In general, however, it would seem that the 
presence of increased members of leukocytes is related to their activity 
against toxins and bacteria, in the production of antibodies against 
these substances or in being driven from their natural sources (spleen, 
bone-marrow and lymph glands). The very fact that leukocytes bear 
such a close relation to the favorable results occurring in infectious 
diseases has suggested the institution of therapeutic measures, whereby 
a leukocytosis might be induced. This is far from being an untrodden 
field, for many authors have demonstrated an artificial leukocytosis 
through various substances. Although the list of substances which 
have been made use of is long, there are few of them which stand the 
practical test. In the majority of instances, the demonstration of an 
increased number of leukocytes after the use of a certain material 
has seemed sufficient evidence of its value. The control, however, by 
many tests among numerous patients or normal individuals has seldom 
been undertaken. Moreover, the experiments have shed but little 
light upon the manner in which the cell increase has taken place. 
Geuria (Ztschr. f. exper. Path. u. Therap., 1915, xvii, 161) studied 
the action of various antipyretics which are commonly considered to 
stimulate leukocytosis. He was unable to demonstrate any such 
definite change in the blood of patients under observation. There was 
likewise no alteration in the relative percentage of the various leuko- 
cytes after treatment. 
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straight metal attachments for the Mouth, Etc., and regular pen light which 
carries in the pocket like a fountain pen, and also including three separate 
light attachments, mailed anywhere on receipt of $3.50. Literature om request. 


IDEAL ELECTRICAL SUPPLY COMPANY 
299 Broadway - - - NEW YORK CITY 


BOYLSTON MEDICAL PRIZE QUESTIONS 


December 31, 1915—A prize of $300 and a Boylston Medal will be awarded for the best 
dissertation on the results of original research in Medicine, done by 
the writer. 


FOR PARTICULA ’ Address. Harvard Medical Schoo! 


NEW (3d) EDITION JUST READY THOROUGHLY REVISED 


A TEXT-BOOK OF THE 


PRACTICE OF MEDICINE 


By HOBART AMORY HARE, M.D., B.Sc. 


Professor of Therapeutics, Materia Medica and Diagnosis in the Jefferson Medical College 
of Philadelphia; author of “A Text-Book of Practical Therapeutics,” and 
“Diagnosis in the Office and at the Bedside.” 


Imperial octavo, 969 pages, with 142 engravings and 16 plates. Cloth, $6.00, net. 


The announcement of a new edition of HARE’S PRACTICE will be 
welcomed by those who have had the advantage of possessing the earlier 
issues, and to those who are unfamiliar with this great work, it affords an 
exceptional opportunity. Few books in all medical literature can claim so 
many important and valuable qualities. Dr. Hare possesses in a very unusual 
degree, the faculty of being able to pick out just what the practitioner or 
student wants to know, and so presenting it that the reader may at once use 
it to the best advantage. 

HARE’S PRACTICE is the ideal book for daily consultation. It was 
created especially to meet the needs of the man in active practice, whose time 
is at a premium, and who must have upon his desk a work from which he 
can instantly secure the information required, in form available for immediate use. 

The author has virtually rewritten the book, in order to include the mul- 
titude of changes which have occurred during the last few years in our con- 
ceptions of almost every disease as to etiology, pathology, symptomatology, 
and most important, as to treatment. 


706-8-10 Sansom St. LEA & FE BIGER 2 W. 45th Street 
PHILADELPHIA PUBLISHERS NEW YORK 


DOUBLE SERVICE 


AUTOMOBILE TIRES 


Guaranteed 7000 Miles Service 
ABSOLUTELY PUNCTUREPROOF 


DOUBLE 
THICKNESS 
OF TREAD 


AND RUBBER 
ABSOLUTELY 
NCTURE 


Cross Section of the Double Service Tire 


Double Service Tires are double the 
thickness of the best standard make tires. 

This 100% greater wearing surface natu- 
rally gives that much more mileage and 
service. The average of 12 miles of tough 
fabric and one inch surface tread rubber 
makes these tires absolutely punctureproof. 

These tires excel all others for use in 
the country over rough and rugged roads 
as well as on hard pavements. They are 
as easy riding and resilient as any other 
pneumatic tire—the air space and pressure 
one the same. 

They are the most economical and “care 
free’ tires made and are used where tires 
must be depended on and tire troubles can- 
not be tolerated. Many Double Service 
style tires are in use in the United States 
government and Buropean War service. 

Our output is limited to a certain amount, 
but for a short time we offer the following 
—— special prices as an Introductory 

er: 


Extra Heavy 

Tires Tubes 
28 x 3” $ 7.25 $2.20 
30 x 3” 8.60 2.30 
30x3%” 10.85 
31x3%” 11.40 3.15 
12.75 3.20 
34x31,” 12.90 3.60 
30 x 4” 13.50 3.70 
31 x 4” 14.25 4.00 
32x 4” 14.90 4.10 
33 x 4” 15.75 4.20 
34 x 4” 16.70 4.35 
35 x 4” 16.80 4.60 
36 x 4” 17.45 4.65 
37x 4” 17.65 4.70 
18.50 4.90 
35 x4” 21.20 5.60 
36x41” 22.50 5.75 
387 x4” 23.60 6.20 
35 x 5” 24.40 6.35 
36 x 5” 26.30 6.60 
37 x 5” 26.30 6.60 


All other sizes are not included in above 
list also furnished. Non-skids at 10% ad- 
ditional. 

Terms: Payment with order at above 
special prices, a 10% discount allowed on 
orders for two or more tires. All personal 
checks must be certified. 

Try these tires and be convinced of their 
very high qualities. 


Sold direct to the consumer only. 


Double Service Tire & Rubber Co. 


Dept. G. 13 
AKRON, OHIO 


The Nurses 
Text Book Series 


Each volume in this series is the work 
of an author qualified to appreciate and 
meet the peculiar needs of the nurse. 
Each is concise, yet adequate in detail, 
modern in viewpoint, convenient in size 
and arrangement. Other volumes in 
preparation. 


ANATOMY AND PHYSIOLOGY 

By Joun Forsytu Lirrie, M.D., Jef- 
ferson Medical College. t2mo, 483 
pages, 149 engravings, 4 plates. Cloth, 


MATERIA MEDICA 
AND THERAPEUTICS 

By Linerre A. Parker, B. Sc., R.N., 
Teachers’ College, Columbia University, 
I2mo, 311 pages, with 29 engravings and 
3 plates. Just ready. Cloth, net. .$1.75 
THE JUNIOR NURSE 

By CuHartotte A. Brown, R.N., Boston 
City Hospital. 12mo, 208 pages, illus- 
$1.50 
INTERNAL MEDICINE 

By Cuirrorp BatLey Farr, A.M., M.D., 
University of Pennsylvania. 12mo, 408 
pages, with 71 engravings and 5 plates. 
Just ready. Cloth, net............$2. 


BACTERIOLOGY AND 


PROTOZOOLOGY 

By Hersert Fox, M.D., University of 
Pennsylvania. 12mo, 237 pages, 67 en- 
gravings and 5 colored plates. Cloth, 


HYGIENE AND SANITATION 

By Georce M. Price, M.D., formerly 
Medical Sanitary Inspector, Health De- 
partment, New York. 12mo, 236 pages 


OBSTETRICAL NURSING 

By Cuartes S. Bacon, M.D., College 
of Physicians and Surgeons, Chicago 
I2mo, 355 pages, with 123 engravings 
Just ready. Cloth, net............$2.00 
CHEMISTRY 

By Harotp L. Amoss, M.D., Ph.D 
Harvard Medical School. 12mo, 270 
pages. Just ready. Cloth, net..... $1.50 


LEA & FEBIGER 
PHILADELPHIA NEW YORK 
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LASTENBURY 


HEALTH UNDERWEAR 
FOR MEN 


Safety First, Last and All the Time—against 
hilling of the body; a predisposing factor in 
Pneumonia and Rheumatism. 


us over half a century for its superior 


Every garment shaped to the figure and guaran- 
ed not to shrink. 


Glastenbury Two-Piece, Flat Knit Spring-Needle 
nderwear is made in fifteen grades, several weights Vina S 
ne wools, worsted and merino. 


£ 
Ad 
pecial feature of adjustable drawer bands on 


|, winter weight garment $1.50 
Wool, winter weight (double thread per garment 1.75 
we orsted, light weight per garment 1.50 
tralian Lamb’s Wool, light weight per garment 1.75 

y Wo sted, medium weight. ..-per garment 2.00 
Australian Lamb’s Wool winter weight per garment 2.50 


For Sale by — Dealers 
Write for booklet-—sample cuttings Yours for the asking Dept. 45 
lastonbury Knitting Glastonbury, Connecticut 


NEW (3rd) EDITION JUST READY THOROUGHLY REVISED 


TEXT-BOOK OF 


SURGERY 


By GEORGE EMERSON BREW on A.M., M. D. 


sor of Surgery at the College of Physicians and Surgeons, Columbia | 
irgical Direct of the Presbyterian Hospital, Ne 


Assisted by ADRIAN af - LAMBERT, M.D. 
ciate Profess nd Surgeons, Columbia University; 


zy Su te ee rian Hospit 


WwW Yor NK 


AND BY 


Members of the Surgical Teaching Staff of Columbia University. 


Octavo, 1020 pages, with 500 engravings and 23 plates. Cloth, $5.50, net. 


This is a complete referen k or student’s text in one \ 
the whole subject of surgery, b master of clinical 
In the new third edition t! me broad survey of modern sur 
thority, clear statement and careful sel n of the tried and pr 
r presentation are again evi t t cope, however, is br 
e€ increased to provid r tl lequate treat f th 
lvances in surgery. The 1 
as a finial and authoritative p1 tation I 
tice. Dr. Brewer has been assisted in treating sever 
pro gress has been particularly striking, by eminet 
timate touch with these advair Many new 
luced and a number of full-page colored LV 
eries of Lumicre photographs of clinic: 11 conditions 
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Special INFANT FEEDING 


Malnutrition-Marasmus-Atrophy 


MELLIN’S FOOD Fat 
4 level tablespoonfuls Protein 2.28 
SKIMMED MILK Carbohydrates 6.5) 
8 fluidounces » Analysis: Salts 58 
WATER Water 90.04 
8 fluidounces 100.00 


/ 

The principal carbohydrate in Mellin’s Food is maltose, wl 
seems to be particularly well adapted in the feeding of poorly 1 
ished infants. Marked benefit may be expected by beginning \ 
the above formula and gradually increasing the Mellin’s Food 1 
a gain in weight is observed. Relatively large amounts of Mel 
Food may be given, as maltose is immediately available nutriti 
The limit of assimilation for maltose is much higher than other sug 
and the reason for increasing this energy-giving carbohydrate is t 
minimum amount of fat in the diet made necessary from the w 
known inability of marasmic infants to digest enough fat to satist 
their nutritive needs. 


MELLIN’S FOOD COMPANY, BOSTON, MASS 


NEW WORK JUST READ) 
DISEASES OF THE 


DIGESTIVE ORGANS 


THEIR DIAGNOSIS AND TREATMENT 
By CHARLES D. AARON, Sc. D., M.D. 


Professor of Gastroenterology in the Detroit College of Medicine and Surgery. 
Octavo, 780 pages, 154 engravings, 48 roentgenograms, 8 plates. Cloth, $6.00, net 


The author has made available in this volume all that modern res 
and improved facilities for observation have added to the store of 1 
knowledge in this field. He has eliminated all abstract theories, 
presents only the practical, proven and helpful. Emphasis is | 
the intimate relationship existing between the functions of the dig 
tract and of other organs, and between gastro-enterology ar 
branches of internal medicine. The diagnosis and treatment of 
tive diseases are fully set forth, and to give clearness to the | 
of the subject the material and conclusions are presented in con 
with the physiologic path of the digestive tract. 

Dietetic treatment; the use of Roentgen rays: hvydrotheray 
measures ; the functions of the liver and pancreas in metabolism 
denal feeding; the indications for surgical intervention in dis« 
the rectum and anus; animal parasites in the intestines: th 
tests of functional efficiency, and oral sepsis are dealt with full 
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